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T et s ik e s A

Givaudan Corporation

125 Delawanna Avenue Clifton City Passaic County
CATEGORY: Non-Superfund TYPE OF FACILITY: Manufacturing-Fragrances
State Lead OPERATION STATUS: Active
PROPERTY SIZE: 55 Acres SURROUNDING LAND USE: Industrial/Residential
MEDIA AFFECTED CONTAMINANTS STATUS
Ground Water Volatile Organic Compounds Confirmed
Soil Dioxin Contained
FUNDING SOURCE(S): Responsible Party ACO SIGNED: 03/05/87

FINANCIAL ASSURANCE: $1.00M Posted
SITE DESCRIPTION/RESOLUTION OF ENVIRONMENTAL CONCERNS:

Givaudan Corporationis a fragrance manufacturing facility. Two separate Administrative Consent Orders (ACOs)
were signed to remediate the dioxin and ground water contamination. The dioxin contamination is believed to have
resulted from the use of 2, 4, 5-trichlorophenol (TCP) to produce hexachlorophene which is used in products such
as medicated soaps. In July 1983, the limited dioxin-contaminated areas on the property were covered with
tarpaulins and/or fenced tolimitaccess. Extensive soil sampling was required to delineate the areas contaminated
by dioxin. The dioxin contamination was completely delineated by April 1991 and the final dioxin Remedial -
Investigation (RI) Report was approved. A Feasibility Study (FS) to evaluate remedial alternatives was received
in March 1992 and.is currently under review by the New Jersey Department of Environmental Protection and
Energy (NJDEPE). A Remedial Investigation (Rl) Work Plan and Tank Closure Plan to address the ground water

. contamination was submitted to the NJDEPE in December 1991 and is also under review.

FOR FURTHER INFORMATION CONTACT: Site remediation Program
Bureau of State Case Management
609-633-0719

PROJECTNAME  RIFS  DESIGN
IRM-Dioxin R
Ground Water

CONSTR -

Underway

Dioxin §

Completed or -
Not Required
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Return to: . .
© PASSAIC VALLEY SEWERAGE COMMISSIONERS
- 600 Wilson Avenue
Newark, N.J. 07105
(201) 344-1800

Date: &’4?&/1./?75' .....................

Plant Ref. NO. covieeieeriieieeerenrraeens '

WASTE EFFLUENT SURVEY

(For Industries Served by the Passaic Valley Sewerage Commissioners)

Plant Name: ... GIVARPAN. . .CORP oo
Address: ...l 25 Decawanna. . Ave @ LETON. NI Zip 07014 ...
Person and Title to whom any furthe’r inquiries should be directed: oo S

Phone No.: ... 20"’54(‘”8530- ......................... S

Number of Em{_ployees: ......... APP@X ..... 75- ......................... ................................
Number of W;rzimg Days Per \&(;2 3 .». ..'..NQ@.’Q;[?';‘:,Y.--.;"5_;--,.:--§Qtﬂ.§11ﬁ§.$ _____ oo
Number of Shi'fts Per Day: lff«e(DRYSMF*MoSfACTW*?oNt) ...........
Area of Propeﬁy: .................... Arrrax 5 2. Acres,  ———— LT Ft.
Tpr of Industry and 4 digit U S. Sténdard Industrial C.lvassific‘at_ion Nq.: .............
2818 = OrEnmic CHEMICALS
Finished Produict(s) : Azonacuemcms COMPouNDED FLRVORS 4 FRAGRANCES.
Average Produ%tio'n: 13100044900“’5/ ". ...... ......... - S — .
Raw Materials«i_ﬁSed: .NMMEM."is..f..}QEQAH_.!;C;.'._er._&ﬂ'..-.’:-!).:!&.@‘&am.s-.-C;-H.E—.,r:!.l.éﬂ.‘.—.ﬁ._..k(.{en .............
Brief D_escriptic;r’l of Operatxons@PaeAnstwézNzuwva"’WOTVFBSi .......
'Bn-euomf;#f’auqmm .......... N >..'.-‘. ....... ..........................................



- ANSWER THE FOLLOWING QUESTIONS ONLY IF THE
PLANT WASTE INCLUDES WASTE ATTRIBUTABLE TO INDUSTRIAL OPERATIONS
é (Note: Analyses should be based on a 24-hour composite sample)

Characteristics of Plant Waste discharged to sanitary or combined sewer, after treatment
if any. Indicate units of measure where applicable (e.g. Mg/1).

a) pH: oo W b) Turbidity: ... V85 JFTw
¢) Temperature: ......... VolCooo d) Radioactive? Yes............. No .
e) Solids Concentration:

) Total Solids ... 3256 _mg /R Volatile 853 mg [l Mineral ...2,403 mg/t.

2) Suspended Solids -....82..._mg./€. Volatile ... 50mg /4 Mincral ......32.mg/tl.
f) Oil and Grease Concentration:

1) Floatable Oils ... L& wg/f -

2) Emulsified Oils ... 340 mg/®
¢) Chlorides oo 190 mg [ 4. S
h) Chemical Oxygen Demand (C.O.D.): ... 790 mg/h oo
1) 5-day Bio—‘@hémical Oxygen Demand (B.O.D.): 5,00”'}/1 ...... et e et
j) Total organic carbon (T.0.C.): wrrorororrcrrr 435mgll

k) Metallic Iénstame and concentration (Important—list each metal in waste, e.g., chromium
hex. and triv. Antimony, Lead, Mercury, Copper, Vanadium, Nickel; give concentration and

total daily: discharge of each metal.) LISTED AS - ,mgle —»  lbs [day
_- ‘[@.l.m.;w.e‘.t-.C.#.gemuz\-.-;-.-v._..o.--.Q;‘lS.;:?.é...L}H!?.’SA_!A&S_NT.Q&_!%M&:..S.Q:.?.?.E:!.-..‘!E&.}.4!!1:.!19.@47...?..‘:2..‘.” -

Leap 0.2 35 ,:;_Qp.zeag.._qz.o.-_:t!.9..5.-.-.;.\.(aws.o.u..es,m._.é.qsz.ﬂ.sz,i..;_.;;'__J_igg_z_.u._.Q.-.f‘..:?.-.Ze ......... =

MANGANESS * 140 —» 2452 v
1) Toxic Material—Name and concentration e.g., cyanide salts, etc.} 1 oo

CYANwe<‘o,u3/£Mimuzy ........ | 4-5/13,/1 ............................. R

m) Solvents—:;_'Name and concentration: ...:.[.S.é.ﬁaqmﬂ_a.;...--;'.......3.__'.3.9_;21'..':-; .............. A S ’

Toruene. , Heprawe , Acevons , MEK, METHANOL. . = NoT DETECTED .. . ... ...

'n) ,Resins'—Néme and; 'con_ccntrat_ior:i (Lacquers, Varnishes, Synthetics): ... .N/A& .

o) Date and tlme spah of safnjﬁle .3PM.loMa [y ........... IMae /5 .

~ Explain hOurs,,rr'le.thor_dl-(“)f-'}d_isrc'harg.,e':_fol__f_ wasteto Samtary -Sé\_&f:f and peak rate of flow; e.g.,
(continuing for 8 hours per day, 5 days per week at 100°gal./day rate) (batch twice a day for 20
minutes at 100 gal./min.) - (Continuous 24 hours steady or ‘with peaks at 2 P.M., peak rate

3 M.G.D.) etc. ' : » , |
L3 MGD wity PEAR 2 To 4Ph

Conmmuons .24 He  STEARY. = AVERAGING 1,3 _MGD. _ wiTy PeEAc 2 To 4Ph
AE?@@!:M.AI&Q ...... 25"'69 ..... e e e e et
ToTar  DISCHARGE. . DURING. .. SAMPLING _PERIoD  WAS 2,/ MGO . . . .

932790008
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INTERNATIONAL

HYDRONICS CORPORATION

Box 910, R-4

¢

PRINCLTON, N.J. 03854

PHONE:

(2011 229-2361

March 25, 1975

Date:
Glient: Givaduah Corporation, Mr. R, Watters  Received: = March 10, 1975
} 125 Delawanna Ave., Clifton, N,J, 07014
Identifications’ & Data Supplied: Job No.: _ 75-175-1
1 _s:'a'mple |
Laboraiory Analysis: .
pH 1.77 Trivalent Chromium (mg/1) . 095
Turbidity JTU 185 Antimony " 1.0
o A :
Temperature C . 16 Lead " 0.2
 Total Solids . (mg/l) = 3,256 Mercury fug/D) 14,5
Volatile 2 Lt 853 - Copper (mg/1) 0.6
&Miﬁeral o : " 2,403 Vanadium " 0.2
Suspended Solids 82.0 Nickel " 0.4
Volatile . om 50,0 _ Cyanide fug/1) 6.0
Mineral " 32,0 Solvents:
S , ' Toluene . oom N.D, *
0Oil & Grease: B :
- Sl ] - Heptane . "o N.D.*
Floatable Oils: =~ "~ 1.4" . R : T
o S ST Acetone = " N.D, *
~Emulsified Oils "~ " 34.0 S : L '
Chlorides R 190 - S ' N
. - % o g = 'Me'thano'l A _ n . N.D, *
' COD Gt 740 e B
L R Isopropanol ‘ppm 330
'BOD Lo 500 p T T
; : CoE T .". * Not Detected by Gas Chromatography
1C e 435.0 ' R ‘
| étal Chromium M » 0.1 ) : M %
Hexavalent Chromium " < .005 By: e . -
_ o » David L. Present
Manganese " 140 932790009 :
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ROBERT P, HAZLEHURST, JUr.
JOHN BARKER
CHARLES R HARDIN, JR.
ROGER C. WARD

JAMES C. PITNEY
WILLIAM D. HARDIN
CLYDE A. SZUCH
S.JOSEPH FORTUNATO
WILLIAM H. HYATT, JR.
LAWRENCE F. REILLY
MURRAY J. LAULICHT
EOWARD P. LYNCH
GERALD C. NEARY
JOSEPH LUNIN
RICHARD L. PLOTKIN
TIMOTHY R. GREINER
ROBERT L. HOLLINGSHEAD
FREDERICK L. WHITMER
GREGORY C. PARLIMAN
ROBERT G. ROSE
JOSEPH H. KOTT

MARY LOU PARKER
PAUL E. GRAHAM

J. MICHAEL NOLAN, UR,
WARREN J. CASEY

KEVIN J. ODONNELL

Mr. Michael F.
Director

PITNEY, HARDIN, KiPpr & SzucH

163 MADISON AVENUE
CN 1945

MORRISTOWN, NEW JERSEY 07960

MORRISTOWN (201) 267-3333

NEW YORK (212) 926-033¢

TELEX 642014
TELECOPIER (201)267-3727

July 26, 1983

Catania

Department of Environmental Protection
Office of Regulatory Services

CN 402

NEWARK OFFICE
33 WASHINGTON STREET
NEWARK, NEW JERSEY O7102

{201} 6233980

WRITER'S DIRECT

DIAL NUMBER

4841

(201} 631-

Trenton, New Jersey 08625

RE: Givaudan Corporation

Dear Mr. Catania:

The purpose of this letter is to respond to your June 20, 1983
letter reguest for information, as clarified in our July 20, 1983 con-
ference in your offices. For convenience, each of the categories of
information you requested in your Jume 20, 1983 letter will be set forth,
followed by the information we understand will be responsive to your
needs. In each case, the information is complete to the best of our
knowledge and information. ’

"The history of chemical production processes at the facility,
with particular emphasis on the production of trichlorophenol
and hexachlorophene."

Enclosed are lists of products produced by the Company at its
Clifton, New Jersey facility. Attachment A lists such products
produced during the period from 1924 through 1972. These lists are
contained on forms which also include information about production

932790011



PITNEY, HARDIN, KiPPp & SZUCH

Mr. Michael F. Catania
July 26, 1983
Page 2.

levels which we have deleted because we regard that information as
proprietary and because we understand you do not need that information
for your purposes. Since similar product lists are not available in

this format for the period from 1973 to 1983, we have prepared a list

of current products (Attachment B) and lists of products at five year
intervals for 1978 (Attachment C) and 1973 (Attachment D). These five
year product lists are representative of products produced by the Company
at its Clifton, New Jersey facility during each of the five-year periods
and contain all products in which we believe you would be interested

for purposes of your current investigation.

2,4,5-Trichlorophenol was manufactured by the Company in Clifton
during the years 1947, 1948 and 1949. To the best of our knowledge,
all this production occurred in Buildings 54 and 60.

Industrial production of Hexachlorophene started in 1947 and has
continued since then in Buildings 58, 59 and 60. Additionally, during
the years 1970, 1971 .and 1972 Hexachlorophene was also produced. in
' Building 9. :Grinding and packaging of the final product has been
performed in Buildings 47, 75 and 75A.

"The history of operations at this site by Givaudan or any
other party, including any unusual occurrences such as
accidents, fires, explosions, etc."

Enclosed 1is a two—page written summary entitled "History of Site
Presently Occupied by Givaudan Aromatic Chemical Plant", (Attachment F)
prepared by G. F. Talarico, dated July 5, 1983. Also enclosed is a
complete list of fires, explosions and accidents at the Company's
facility since 1960, (Attachment G) prepared by W. Turetsky.

"A summary of the solid and hazardous waste ‘and waste water
disposal practices and facilities, including a listing of
the haulers of this waste and the final disposition thereof."

Encloéed as Attachment H are two attachments, numbered 1 and 2,
entitled, respectively, "Hexachlorophene Process: Off-Site Disposal
Activities" and "Waste Sent 0ff-Site for Disposal 1975-1983". 1In

932790012



PITNEY, HARDIN, KIPP & SZUCH

Mr. Michael F. Catania
July 26, 1983
Page 3.

addition, hazardous waste manifests maintained in accordance with your
regulatory requirements, are available for your inspection. The records
prior to 1975 do not specifically identify the materials shipped or the
disposal site but do identify the contractor used.

"An identification of all suppliers of trichlorophenol used
or stored at the facility, including the time frames for
each supplier." '

Enclosed as Attachment I is a list identifying all suppliers
to the Company of trichlorophenol, including the time frames for each
supplier.

"A summary of analytical testing for dioxin contamination
of trichlorophenol produced. at the facility or purchased
from other sources, as well as hexachlorophene or other
finished products."

é' Enclosed are Attachments J and K, dated, respectively April 19,
1983 and June 24, 1983, reporting analyses of 2,4,5-Trichlorophenol for
TCDD performed by the Company's research labs and for the Company's
quality assurance department by California Research Labs. Enclosed
is Attachment L which is an affidavit dated July 22, 1983, summarizing
the results ‘of analysis of Hexachlorophene for TCDD. No other products

were tested for TCDD as there is and has been no reason to suspect
any such contamination.

"A summary of demolition activities which have occurred

on-site, including an indication of the activities which

wvere formerly conducted in any demolished buildings, and
identification of any demolition contractor(s) who performed
this work, the final disposition of the resultant rubble, and

a listing of the source, description and present location of any
fill materials which may have been placed on-site subsequent to
such demolition.”

Encldsed is Attachment M which is a tWoépage written memorandum
dated July 25, 1983 with two pages of attached exhibits describing
demolition activities at or on ‘the Company's facility in Clifton, New

-

932790013



PITNEY, HARDIN, KiPP & SZUCH

Mr. Michael F. Catania
July 26, 1983
Page 4.

Jersey. To the best of our knowledge, this memorandum describes all
such demolition activities with the exception of the demolition of

the residences north of Delawanna Avenue, described in the next section
of this letter.

You have also requested that we provide you with information
concerning the production history of the portion of the Company's
facility north of Delawanna Avenue. No operations have occurred, to
the best of our knowledge, in that portion of the Company's facility
involving any chemical synthesis. For purposes of advising you of
the history of that portion of the Company's facility, we have, for
convenience, divided the area into segments east and west of Colorado
Street. A plot plan depicting the area north of Delawanna Avenue
is enclosed as Attachment E.

With respect to the area east of Colorado Street and north of
Delawanna Avenue, there were, until 1968, three residences which stood
in the area now occupied by Building 100 (the main headquarters build-
ing). Those residences were demolished in approximately 1968 and con-
struction of Building 100 began in 1969. Prior to 1970 (at least as
far back as 1956), Building 105 was owned by the Bergen County Express
Co. Building 105 was purchased by the Company in approximately 1970
and, during the period from 1970 to 1974, was leased to Bergen County
Express Co. for use as a warehouse. In 1974, with the approval of
the Food and Drug Administration, the Company established a Flavor
Center in Building 105 which has been used for that purpose since then.
It is used for the mixing and drying of flavors. In 1976, Building 105
was expanded by the addition of approximately 38,000 sq. ft. of useable
space to allow for the installation of an additional drier as well as
providing additional warehouse space.

Building 102 was built in approximately 1959 and has been
used since ithen by (a) Monarch/Premier Albums, a manufacturer of
record albums, (b) a company called Gemini, a manufacturer of mail-
boxes and antennas and (c) a' company called Bermas, a plastics manu-
facturer and Quaker Fabric Corp., a knitting mill which continue
to occupy this building. - '

Building 106 was built in approximately l959»énd was used until
1975 as a lumber storage facility by Weyerhauser. From 1976 to 1982,

932790014



PITNEY, HARDIN, KiPrr & SZUCH

Mr. Michael F. Catania
July 26, 1983
Page 5.

the Company used Building 106 for warehousing and storage of flavor
ingredients. This building is now empty and available for rent.

With respect to the area of the Company's facility west of
Colorado Street and north of Delawanna Avenue, during the period from
1946 until 1966, there was a brass and aluminum castings foundry,
operated by a company known as Krause-Doremus which may also have
conducted limited operations during the period from 1966 to 1969.
From 1969 to 1971, the building which had housed the Krause-Doremus
foundry was vacant and was demolished in 1971. There was a second,
vacant lot also associated with the Krause-Doremus foundry. In
addition, there were three residences which the Company successively
acquired between 1968 and 1970, all of which were demolished in or
about 1970. Also located in that area of the Company's facility is
Building 103, now used for fragrance compounding. As early as 1916,
the buildings were used, we understand, as an o0il cloth factory.

In 1946, the buildings were purchased by Hoffmann LaRoche which
designated them as "Building 72" and "Building 72-A". "Building 72",
demolished in 1969, was used for mixing and wafehousing of vitamins.

""Building 72-A" now known as Building 103, was used for the warehousing

of vitamins until 1969, when the building was acquired by the Company
for use in fragrance compounding. No Hexachlorophene was ever pro-
duced, compounded or otherwise used in the facilities on the north
side of Delawanna Avenue.

We trust you will find this letter responsive to your inquiry
of June 20, 1983, but if you need further information, please contact

me.
Veryf truly youfs,
,j//
WILLIAM | H R.
WHH,JR/mc . |
Encs. : :
cc: Mr. Jon Christensen

Mr. Armin Kessler

932790015
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GIVAUDAN CORPORATION
100 Delawanna Avenue
Clifton, New Jersey 07014
Phone: (201} 546-8000
Cable. Givaudanco, Clifton
Telex: 138801

September 1, 1983

Dr. Jorge Berkowitz, Acting Administrator
Hazardous Site Mitigation Administration

State of N. J. Dept. of Environmental Protection
Division of Waste Management

8 East Hanover Street

CN 028

Trenton, N. J. 08625

Gentlemen:

The following is supplementary information regarding the
operations conducted in Bldg. 103 (174 Delawanna Ave.) and
é Bldg. 105 (2 Peekay Drive), the compounding and mixing operations
north of Delawanna Ave:

A) General-

Both of these buildings are regularly inspected by the

N. J. State Department of Health. A copy of their

latest inspection certificate issued following Ms. Navitski's
inspection on May 16, 1983 - is attached. To the best

of my knowledge neither trichlorophenol nor hexachlorophene
has ever been stored, handled or prepared in either of

these buildings or in the areas surrounding these buildings
which are enclosed by perimeter fences.

B) Bldg. 103

Since 1976 , Bldg. 103 has been used for compounding
fragrance oils. In this building are stored several
thousand synthetic and natural products. These materials
are blended together in exact proportions according to
written (actually computer generated) formulae to obtain
homogeneous solutions in batch sizes ranging from 1 to
24,000 1bs. 1In-a typical batch, a solvent (such as
phenylethyl alcohol or dipropylene glycol) is pumped
into a stainless steel tank followed by the addition

of various solid or liquid fragrance materials. This
mixture is then agitated until a homogeneous solution

is obtained. There are no chemical reactions done in
this building.

932790018 continued



WAUDAN CORPORATION

C)

D)

Page Two

Bldg. 105

Since 1974, Bldg. 105 has been used to prepare flavor
compounds using materials which are listed by the
Flavor & Extract Manufacturers Assoc. (FEMA) as
GRAS (Generally Regarded As Safe).

The products prepared in this building are of several

types:

1. Liquid flavor compounds- solutions of various
synthetic and natural materials which have been
blended together.

2. Flavor blends- powdered flavors which are obtained
by mechanically mixing a) several powdered flavors
together or b) a liquid flavor component with a
powdered flavor component (or carrier such as
xanthan gum) .

3. Natural flavor extracts- these are obtained by
treating various natural products (e.g. citrus
oils, cocoa powder, nuts, plant products) with
a solvent (usually ethyl alcohol) to obtain an
an extract which is then concentrated.

4. Spray dried products- emulsions are prepared
containing a liquid flavor component, a carrier
(such as Capsul, Morex, Dextrin) and water.

This mixture is passed through a spray dryer by
which process water is evaporated and a powdered
flavor obtained.

EPA

The EPA conducted sampling around the perimeter of the
Chemical Plant (125 Delawanna Ave.) and found all samples
non detectable for TCDD. , '

Sincerely,

GIVAUDAN"CORPORATION

Tobon Rawdforn o

John A. Rankin

932790019
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Gwaudan Corporatlon

Clifton, New J ersey
Delawanna Avenue Facility
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ENVIRONMENTAL SETTING

2.1 Physiography

Givaudan Corporation's Clifton, New Jersey, plant is located on -
Triassic Age (240 to 250 million yeafs old) lowlands of the
Piedmont Province. in the Appalachian Highland Physiographic
Division. The Piedmont Province consists of gently rolling hills
and broad valleys. Altitudes in the area range from near sea level
along the Passaic River to several hundred feet in the First and
'} Second Watchung Mountains west of the Site. The gentle -
<é topography is the result of Holocene (recent) sedimentation and
| Pleistocene (2 million to 100,000 years ago) gléciation -(i.e—.,

Wisconsin stage) along the Atlantic Coastal Plain.

The Site is located in the Passaic River valley. The Passaic River
watershed is a contorted, dendritic drainage system that flows
generally northwest to southeast, where it ultimatelv discharges
to Newark Bay. The drainage system is the result of glaciation,

which altered the pre-glacial dendritic drainage system.

2.2 Regional and Site Geology

The Site is primarily underlain by the Brunswick Formation. the
voungest lithologic unit of the Late Triassic Stage Newark Group

(Figure 2-1 and Table 2-1) (Carswell and Rooney. 1976). The

ERTY
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Table 2-1
Summary of Geology and Hydrogeology of
the Newark Group and Wisconsin Age Glaclal Deposits
Glvaudan Corporation

' Wale.r

Lithologlc Bearing

Group Age Formatlon Descriplion ___ Characleristics

Undillerentiated  Pleislocene Unconsolidaled siratified and unstratilied Poor (o very-poor waler producing zones
Glacial Perlod- Un-named  clay, silt, sand, and gravel ranging due lo coarse grained unils with a high tine
Deposils Wisconsin in thickness from 0 to 250 feal. - graln fractlon.
Slage '
Consolidated shales, sandslones, and some Generally poor lo moderale waler bearing
Brunswick  conglomerale ranglng from several lhousand capacity bul may be extreamly high In highly

lo > 16,000 (eet thick. fraclured areas
Lacustrina deposits of detrilal cycles of Unknown in sludy area

Newark Lale  _| Lockatong  mudslone and chemical cycles of anticlina

Trassic and argillite ranging from 500 lo 3750 feel thick

932790025

Waell sorted arkose and subordinate Unknown in study area
Slocklon conglomerale and mudstone approximately
1000 feel thick near the sile



Newark Group is contained in a southwest trending basin that
reaches from Rockland County, New York, to northeast
Lancaster County, Pennsylvania. The Newark basin is the largest
of three basins included in one of six major Triassic rift valleys
that run in a sinuous belt for more than 1,000 miles from Nova
Scotia to South Carolina. These rift valleys formed as a result of
tensional stress along the Atlantic co}ast,. which caused

downward normal faulting (King, 1977).

The Newark Group consists of 16,000 to 20,000 feet of non-
marine sedimentary rocks and associated intrusive and extrusive

igneous rocks deposited in the Triassic rift valleys from

Paleozoic source rocks to the northwest. The lowest member is

the Stockton Formation, which consists primarily of light- -

yellowish grey to pale reddish brown wenfsorfed arkose and
subordinate conglomerate and mudstone. The Stockton
Formation ranges from 6,000 feet thick in the southern portion
of the basin (southeastern Pennsylvania) to approximately 1,000
feet thick near the site. The Stockton Formation is conformably
overlain by the Lockatong Formation, a large lacustrine lens that
ranges from 3,750 feet in the center of the basin to 500 to 750
feet in the subsurface west of Staten Island. The lowest part of
the Lockatong Formation consists of micaceous mudstone with
subordinate fine-grain sandstone. The Lockatong grades
conformably upward into the reddish brown Brunswick

Formation through a series of grey pyritic shale and mudstone

ERTY
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detrital cycles alternating with chemical cycles of grey analcime

and carbonate rich argillite.

The Brunswick Formation consists of a thick sequence of
interbedded ‘brown, reddish brown and grey shale, sandy shale,
sandstone ahd some conglomerate. The thickness of the
Brunswick Formation is estimated to range from greater than
16,000 feet in the southwest portion of the basin to se}{/eral
thousand feet thick in the study area. The lithology of the

Brunswick consists primarily of claystone and siltstone, but in

~the northern portion of the basin, the Upper Brunswick gﬁades

into more coarse-grain sandstones and becomes conglomeratic

in some areas (Nichols, 1968). Beddin"g planies generally sﬁike

in a northeast direction, and structural dip is between 1-O°}.and
80° northwest (Vecchioli, et al., 1969). :

2.3 Regional and Site Soil Characteristics

The natural soils at the Site are primarily coarse-loamy matgﬁals
to depths in excess of 5 feet. The Site soils are part of the
Urban-Land Riverhead Complex, as classified by the Uxiited
States Department- of Agriculture Soii Conservation Service

(USDA, 1975).

Urban land consists of areas where man has altered the soil -and
extensive areas are under paving or structures. The Riverhead
Complex consists of a 3 to 4-inch topsoil zone having a moderate

gravel and cobblestone content. Below approximately 3 inches.

N EKT
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sand and gravel become common. The soils are stable. with a

relatively moderate water intake rate. Soil permeability is

described as moderately rapid (2.0 to 6.0 inches per hour) at the
- surface and rapid (6.0 to 20 inches per hour) in the subsurface. -

2.4 Demography

The City of Clifton has a population of 'approximate'ly 78,000 of
which a large percentage is white collar middle class.
Population during the last décade has been declining slightly and
is currently static. The lack of population growth is attributed to
the area being nearly developed (94 percent). ‘In addition to a
low growth rate, tﬁg population flux is also low because families
: ' ' __.are~ not moving from, or to, the area (City of Clifton Planning

' Commission, personal communication, 1988).

2.5 Land Use

Appro'(_xima'tely 94 percent of the land available in the City of
Clifton is currently urbanized. Of this, approximately 22,000
| parcéls of land are developed as residential and 3,000 parcels
develdped as commercial or industrial. No land is used for

farming or natural resource exploitation.

2.6 Climatology

The northern New Jersey area is characterized by cold winters

) and warm summers typical of a continental climate. Normal

Group

932790028



high temperature for July is 85.5°F, and normal low for January
is 24.2°F. Normal precipitation is 42.34 inches of water per
year, of which 29.1 water-equivalent inches occur as snow or ice.
The prevailing wind direction varies from the northwest during
the early part of the year to the southwest during the late

summer and early winter months. Major precipitation events

‘common ‘during the fall and winter months are storms

originating off the Atlantic Coast (northeasters), which
commonly produce 1 to 2 inches of precipitation and last 24 to
48 hours. The growing season at low elevations east of the

Watchung Mounta;nS usually runs from mid-April to late October

~ or early November.

——— "
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SECTION 4
SITE INVESTIGATION RESULTS

4.1 Contaminated Non-Process Area

4.1.1 21-22 May 1988 Sampling Program Results

Dnnng 'the‘ May l988' sampling program, a total of‘ 132 soil
samples were collected (Table :4.'-1)'. Th.e samples were analyzed
using a selective approach as described in Section 3.1.1. Of the
46 samples analyzed, 36 samples (78 percent) ‘had TCDD
concentrations below 1 ppb 8 samples (17 percent) had TCDD:
concentrations _ranging from 1to less than 7 ppb, and 2 samples"
(less than 5 percent)'had TCDD concentrations in excess of 7

ppb (Appendix C).

4.1.2 19 November 1 988 Sampling Program Results

During the November 1988-sampling program. a total of 214

samples were collected (Table 4-1). 'Samples were‘ analyzed

~ using a selective approach as descnbed in Sectxon 3.1.1. Of r_he

80 samples analyzed 57 samples (71 percent) had TCDD
concentratlons below 1 ppb, 19 samples (24 percent) had TCDD
concentrations ranging from 1 to less than_ 7 ppb. and‘ 4 samples
(5 percent) had ’_l‘CDD con',c'entrations' in 'excess- of 7 ppb

(Appendix C).

932790030



TABLE 4-1
RESULTS OF 1988-1989 FIELD,INVESTIGATIONS

Sample ' Total - _Samplés T 'Samples - . _TCDD
~ Date Locations Taken | Analyzed | Concentrations’
‘ : - <1.0 1.0-7.0 |>7.0

2/20/88 | 1 -3 | s |
s/21/88 | 15 | 9o | 43 |=m| s | 2
5/22/88 1 5 | 36 - 16 w | o]
11/19/88 - -4 | 214 | 80 BRI R

1
H
( i 3/18/89 |
> A o T T O N T T i PR T S g T R T R T & P 7 SO A T R I RS osy e 8 T OROCOEOOORenEOnONCOnOoS 2008

| e

NOTES -

1 - All TCDD concentrations reported in parts per billion (ppb)

1932790031
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4.1.3 18 March 1989 Sampling Frogram Resuits

During the 18 March 1989 sampling program. a total of 58

samples were collected (Table 4-1). Samples were analyzed

using a selectrve approach as descnbed in Section 3.1.1. Of the -

- 65 samples analyzed- 33 samples (51 percent) had TCDD
' concentratmns below 1 ppb .28 samples (43 percent) had TCDD

concentratlons ranging from 1 to less than 7 ppb and 4 samples ‘

6 percent) had TCDD concentrations in excess of 7 ppb
(Appendix C). |

4.2 Contaminated Prbc_e_ss Area Results

At the time of the ACO exeeﬁtlbn, the Contaminated Process

_Area. was defined as dep_i'cted on ‘D}rawlng' A-9565 Revision 2.
 After -conduc_tlng the field activities and investigations under the

Amended AC'O_ d_escrihed in Section 3.2, three soil s_amples were

analyzed for TCDD. The results of 'these analyses (Appendix C)

iindicated that 'samples G-11, 36-1, 36'2 and 36-3 had TCDD

concentratlons below 1 ppb (Table 4-1). Therefore on 4 April

1988 NJDEP approved redefxmtron of the Contammated Process
~ Area boundary (Appendrx B)_as depx_cte_d on leaudan Drawing A-

9565 Revision 3.

To further verify this new delineati'on- an additional soil sample
was collected at the corner of Bu1ld1nd 42 (LL- 20) This sample
had TCDD concentratlons below 1 ppb (Appendix C).

932790032
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‘demonstrating that the boundary of the Contaminated Process

'Area« had been adcquately defined.

On 18 March 1989 18 ,additional soil samples, and three

Building 54 samples were collected from the antaminateq

Process Area. Of the 16 soil samples analyzed. 6 samples had

TCDD concentrations below 1 ppb, 10 's’amples had TCDD

concentrations ranging from 1-7 ppb, and 2 samples had TCDD

concentrations in excess of 7 ppb (Appcndix-C);

Building 54 sample results (Appendix C) indicated a floor sweep

“TCDD concentration of 0.6 ng/sq. ft. and wall wipe samples with

TCDD concentration of 1.3 ng/sq. ft. The re‘sﬁlté of thésé
mvestigations_ are depicted on Givaudan Drawing A-9565 Rev. 6.

4-3
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| SECTION 5
INVESTIGATION SUMMARY AND CONCLUSIONS

5.1 Contaminated Non-Process Area

At the completion of the 20-21 MayA1988 the 19 November

' 1988 and 18 ‘March 1989 samphng programs 439 soil samples

were collected and 187 samples analyzed for TCDD

contamination in the Contammated' Non-Process Area. The

following conclusions have ‘been. reached regarding TCDD
contamination in the ‘C'on_tam_irl_ated Non-Process Area at the Site
(Givaudan Drawing A-9708 Revision H):

In Contaminated Non-Process‘ Area A:

1. Based on TCDD concentrations found in soil samp‘les,
‘the Area A boundaries can be redefined as depicted on

Givaudan Drawing A—9708 Revision H.

2.  The deepest TCDD contammated soxls found were at 10

to 12 mches
In Cootaminated Non-Process Area B:

1. The extent of T CDD contamination has been adequately

defined north and northeast of the tow path road.

The

51 | L??v,%
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2. The southwest extent of TCDD contamination, south of

the tow path road has been adequately defined. .

3. The extent of TCDD contamination in the northwest
- | - area south of the tow path road has not b_een adequately
| » delineated. Samples 80-LL and 86-LL, at O to 2 inches
and at 16 to 18 inches below grade, had TCDD
‘ _cbncgentfatipns'at}less than 1 ppb and 10 to 12 inches
below grade' co'ntaihed TCDD concentrations slightly in
excess of 1 pPpb. |

x 4. The deepest TCDD contaminated soils found were at 10

" to12 inches.

@

In Contaminated Non-PraégsS Area C

1. The extent of TCDD contaminatibn north of the tow
path road has been defined and a new boundary can be
. established north and northeast» of the Site power

station (Givaudan Drawing A-9708, Revision H).
2. The extent of TCDD contamination has been adequately
delineated in the s‘oi_Jth_West v}property corner as defined
by the fence line and soil samples 55-LL, 57-LL and 69-

3. Based on the results of the March 1989 sainplin‘g
- 1, program, the limits of TCDD ¢ontamination'adjacent to |

: - sample 52-LL have not been adequately defined.

932790035



4. The deepest contaminated soils found were at 12 to 18

inches.

- 5.2 Contaminated Process Area

Based on the results of the investigations described in this

- report, the folIong conclusions_.have been developed regarding

the Contaminated Process Ar_ea:

1.

The"extent_ of TCDD contamination has been defined
and is presented on Givaudan Drawing 9565 Revision 7.

These boundaries- were confirmed by sample LL-20,

~ collected at the r'equ~est'o'f_ NJDEP during thé 21-22

May 1988 sampling -pfogram_.

Of the existing structures in the Contaminated Process

| Area, only Building 54 is considered to be TCDD

contaminated.

With the exception of one sarriple. -TCDD contamination

is limited to the uppér 18 inches of area soils.

The

s XM

Group
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SECTION 6
RECOMMENDATIONS

Based on the results of site field investigations and conclusions
derived from them, ERM recommends the following specific

actions be considered at the Givaudan Delawanna Avenue Site.

6.1 Contaminated Non-Process Area

ERM recommends that in Area A of the Contaminated Non-
Process Area, additional sampling programs are not required

and work can proceed on the development cf a draft work plan

to conduct a Feasibility Study (FS) as outlined in the 5 March
1987 ACO, Section III Paragraph 42. .

It is recommended that a limited sampling program be
conducted to establish the limits of the isolated TCDD
contamination in Area B in the vicinity of soil samples 80-LL and
86-LL. A simﬂar sarriplirig program is recommended in the Area
_adjaceht to sample 52-LL of the Contaminated Non-Process Area

C

6.2 Cq‘n'tamirn'ated Process Area

Based:on the results of the field investigations and laboratory
analyses conducted during these investigations, ERM

recommends that in the Contaminated Process Area. no

1 n
61 N Lo
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addit'io;ﬁal sampling programs be conducted and the boundaries
be redefined as in Figure 6-1 and Givaudan Drawing A-9565,
Revision 7. Further, it is recommended that work begin on the
development ‘of a draft work plan to conduct a Feasibility Study |
(FS) as outlined in the 5 March 1987 ACO, Section IIl Paragraph
42,

A detailed Contaminated Non-Process Area sampling plan and
draft work plan for conducting a Feasibility Study in the
Contaminated Process Area will be prepared after this report has
been accepted by both Givaudéx;i'and NJDEP.

The

ERTY
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SECTION 1
INTRODUCTION

1.1 lntrodueii_on

At the request of the Givaudan Corporation (Givaudan), Environmental
Resources Management, Inc. (ERM) covndu'cted a limited soils
investigation at the Givaudan Delawanna Avenue Plant (Site), located in
Clifton, New Jersey. This limited investigation was conducted to

- complete the delineation of 2,3,7.8 tetrachlorodibenzo -p-dioxin

(TCDD) in the area identified as the "Contaminated Non-Process Area".

The information generated as a result of this limited investigation is
presented in this Limited Investigation Report and augments
information prevmusly presented to the New Jersey Department of
Env1ronmental Protection (NJDEP) in the 18 May 1989 report
entitled " Draft TCDD Investigation Report” (May 1989 Report). This
document, in conjunction with the May 1989 Report, comprises the
2,3,7,8 TCDD Remedial Investigation of the Givaudan Site and fulfills -
the requirements set forth in Section II Paragraphs 38 through 41 of
the 5 March 1987 Administrative Consent Order (ACO) entered into
between Givaudan and the NJDEP |

1.2 Summary of Dloxln lnvestlgatlon Actlvities

Below is a summary of those events related to dio:dn investigations at

the Site after submittal of the May 1989 Report. Those events which

occurred prior to the limited investigations herein described are
detailed in the May 1989 Report.

Written conditional approval of the May 1989 Investigation Report
from NJDEP was received by Givaudan in a letter dated 14 August
1989 (Attachment 1). In this letter, NJDEP stated that the findings
and recommendations presented in the May 1989 Report were

1-1 - - e :
. ‘ ' - ig Y |
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conditiOnalIy_ approved pendingﬁ the completion of anvNJDEP Quality
Assurance (QA) Review of the analytical data packages generated as
part of the investigation. Through conditional approval of this

‘"document, the NJDEP agreed that in the area designated the

"Contaminated Process Area” (page 5-3 of May 1989 Report):
1. The extent of TCDD contamination liad been defined ; and

2. Of the existing structures in the Contaminated Process Area, only

Building 54 is considered to be TCDD contaminated.

In addition to these ﬁndings Givaudan recommended and NJDEP
agreed, that in the area designated the "Contaminated Non-Process
Area”;

1. Additional Sampling in Area A is not required;

2. A limited sampling progra‘rn should be conducted to establish the
“limits of the isolated TCDD contamination in Area B in the vicinity
of soil sample 80-LL and 86-LL; and

3. A similar limited sampling program be conducted adjacent to
sample 52-LL in the Contaminated Non-Process Area C.

This Limited Remedial Investigation Report summarizes the work
completed, data obtained, results, and conclusions drawn from the
1990 TCDD limited soils investigation This work was completed in
accordance with previously approved NJDEP work plans, and
conforms, to the extent practicable with the United States
Environmental Protection Agency (USEPA) Comprehensive
Environmental Response, Compensation, Liability Act (CERCLA) and
National Contingency Plan (NCP) guidelines.

The

932790045 A 4



SECTION 2
FIELD INVESTIGATIONS

As required in the 14 August 1989 letter from NJDEP to Givaudan, a
limited Contaminated Non-Process Area Sampling Plan (Plan) was '
submitted to NJDEP for review and comment (Attachment 2). This
Plan detailed the collection and analytical protocols to be used during
the completion of the limited soils investigation.

After review of this Plan, NODEP forwarded to Givaudan on 12 October
1989, comments on the sampling plan requiring specific clarification
(Attachment 3). These comments were responded to by Givaudan in a
letter dated 19 October 1989. (Attachment 4) and was provided to
NJDEP by Givaudan as a formal Plan revision written response to the
items upon which NJDEP required clarification.

On 30 October 1989, NJDEP indicated that unresolved issues
remained (Attachment 5). These issues were subsequently address_éd
in a letter provided to NJDEP by Givaudan on 10 November 1989
(Attachment 6).

On November 30, 1989 Givaudan received approval by NJDEP to
conduct the TCDD limited soil sampling investigation (Attachment 7).
Due to difficult weather conditions, subcontractor availability and
scheduling difficulties, the implementation of this limited soils

‘investigation was unavo_idably delayed until early Spring 1990. This

delay was approved by NJDEP in phone ‘conversations, and as required
in the ACO, Givaudan notified NJDEP, in writing, the nature of the
delay and the expected investigation execution date (Attachment 8).

The Plan was executed on 6 -8 April 1990, using methods, techniques
and sample handling protocols previously approved by NJDEP (See
May 1989 Report). The final sampling program consisted of collecting
26 surface samples, and 66 split-barrel core samples.

932790046



The split-barrel core samples were collected by Aquifer Drilling and
’I‘estin’g,‘ Inc., a New-Jersey licensed well driller using methods
consistent with ASTM D15686-67. Wafers from the split-barrel
samples were obtained in accordance with the NJDEP-approved
limited investigation sampling plan and included:

e  Surface séinple;

) 4 inch to 6 inch below land surface (BLS) wafer;
. 10 inch to 12 inch BLS wafer;

* 16 inch to 24 inch BLS wafer; and

* 22 to 24 inch BLS wafer.

The core wafers, 26 surface samples, and the required field duplicate
soil samples and equipment ‘rinsate samples were forwarded to
Enseco California Analytical Laboratories under proper NJDEP chain-
of-custody documentation for analysis. In addition"to the above
samples, the required Performance Evaluation (PE) samples (supplied
by NJDEP), were also sent to the laboratory for analysis and inclusion
in the Tier I data package.

The soil samples were sequentially analyzed using the Givaudan
proposed (Attachment 2) and NJDEP (Attachment 3) approved
sampling plan which required the analysis of samples obtained from
locations adjacent to areas of known TCDD contamination and moving
outward until both horizontal and vertical extinction were achieved
(less than 1 ppb 2,3,7,8 TCDD).

2-2
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o SECTION 3 -
RESULTS AND DISCUSSION OF FIELD INVESTIGATIONS

In total, 356 soil samples were collected and forwarded to Enseco
California Analytical Laboratories for analysis. The analyses for samples

analyzed are included in the data reports generated by the laboratory
using the NJDEP Tier I Deliverables data reporting (package) format.
One copy of the NJDEP Tier I data package is being submitted to
NJDEP as part of this report. Specific sampling locations are -

identified on enclosed Givaudan Drawing A-9567, Revision G.

Drawing A-9567, Revision G also depicts the delineated TCDD limits

presented in the May 1989 Report and conditionally approved by
NJDEP. Additjqnal_ TCDD delineation was required in three areas.
Two, identified as "To be Defined” on the drawing; and a third area,

south 'Qf Building 90 and'north of the tow-path road.

Using the NJDEP approved analytical prOtoco_l. 42 soil samp'les%
required analyses for TCDD. The results of the analyses are presented
in Table 3-1. These analyses are presented graphically in Givaudan

Drawing A-9567, Revision L. S

In Area C, three soil samples were analyzed. No sample contained

TCDD concentrations 'above 1 ppb. Therefore, with the three.

additional ana_lyScs, delineation of TCDD contamin_ation in the soils of
Area C is considered to be complete. | |

In Area B, 17 core locations (a total of 36 soil samples) required
‘analysis. Soil samples were analyzed until horizontal and vertical
TCDD extinction was confirmed. Thc results of the analyses are
presented on Givaudan Drawing A-9567, Revision 1. With the
additional soil analyses, delineation of TCDD contamination in the soils
of Area B is now considered to be complete. '

3-1 932790048 L,,Eli%)
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SECTION 4
CONCLUSIONS

Based on previous investigations (first reported in the May 1989
Investigation Report), and the limited soils investigation conducted
during 1990, the horizontal and vertical extent of 2,3,7,8 TCDD has
been delineated at the Givaudan Site and is presented on Givaudan
Drawing A-9567, Revision J.

The information collected in previous studies and presented in the
ACQO; the data collected and presented in the May 1989 Investigation
Report, and the information presented in this limited investigation
report indicate that additional remedial investigations at this site are
not required. Sufficient information has been gathered at the Site
such that an mformed nsk management dec1s1on can be made

In the 14 August 1989 letter from NJDEP to leaudan a limited
Remedial Investigation Report was required to be presented to
NJDEP. The field investigations described in this report, and
accompanying Givaudan Drawings satisfy this requirement. In
addition, with the submission of this document, the specific
requirements set forth in Section II Paragraphs 38 fhrough 41 of the
the 1987 TCDD ACO have also been met.

932790049



| SECTION 5
RECOMMENDATIONS

With the additional information contained in this Limited Investigation
Report, the Feasibility Study (FS), including an evaluation of |
environmental and public health impacts for the identified
alternatives, can be completed. These documents will be submitted to
NJDEP for review and comment 75 days (Paragraph 44 of the 1987
TCDD ACO) after receiving written NJDEP notification of final TCDD
investigation approval.

The

932790050
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90104105

PR SINPLE 1.1 | 144856
g P SANPLR 0 0O 148S8
GIFLOR PR SARPLE 25 : 144859
VISP PR SANPLE 2.9 14861
GIv106E B saapig 1.0 144852
6171088 2B SANPLE 2.4 14854
GIv109e PE SINBLE 2.6 a8
GIv10 o SuER n 0019 148G
EV T 00-01° SUERACE SOIL 0.1 144506
| - 00-01° STREACE SOLL 041 144509
LT DIPLICATE  00-01° SIREACE SOIL  9.28 144839
R (18] 0001 SUERACK SOIL 0.10 st
- ‘iié" 0T 2L 00-01° SORRACE SOIL  0.32 144531
v | 10-12° SOIL WAFRR 0.40 sy
28-L1 00-01° SUREACE SOIL  0.064 14533
10-12° SOLL PR 0.51 4534
-4l 001" SURECE SOLL WD 0.0 144539
10-12° SOtL:ﬂA?El L1 0.020 714‘540
3211 00-01° STREACE SOLL 9.4 s
| W SULWE B 0001 15K
-1l 0O-00° SORRACE SOLL 1.3 144855
| 10-12° SOIL WAFER D O LSS
ML 00-01° sdarACx SOIL  0.063 144559
10-12° SOIL WAFRR WD LT 144560
311 00-01° SUREACE SOIL  0.49 14561
10-12° SOIL WAFRR 0,013 TR
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_ TABIE 3.1
Lisited Investigation Sasple Analysis

_IBID ¢
052322-0290-54
052322-0292-54
052322-0293-54
052322-0295-54

 052322-0296-5)

052322-0298-54
052322-0299-54

©052322-0300-84

052322-0001-54
052322-0003-54
052322-0276-54
052322-0004-5
052322-0025-54
152322-0026-54
052322-0021-5A
052322-0028-5A
052322-0033-54

042322-0034-5A

052322-0035-54

052322-0036-54
052322-0049-54
052322-0050-5A
052322-0051-54
052322-0052-54
052322-0053-54

052322-0054-54
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»G.E -

80/04/07

90/04/08

: N

35-L1 DOPLICATE
%1

3T-L1

WU
39-11
0

46-1L1

 ERTANE RINSATR
- 18-11

19-1 DUPLICATE
80-LI

81-L1

TABLE 3.1
Linlted Investigatxon Sanple lnalysxs

: . ,: _

10-12° SOIL WARER
00-01° SURRACE SOIL

- 10-12" SOIL RAFER.

16-18° SOLL WARER

-~ 00-01" SORFACE SOIL

10-12° SOTL WAIER
16-18° SOIL NAPER

00-01" SORFACE SOILV

10-12° SOIL WAFER
00-01" SURFACE SOIL

10-12° SOIL WAFRR
00-01" SURTACE SOIL

10-12° SOIL WAFER

00-01° SURFACE SO1L

10-12° SOIL BAFER

00-01" SORFACE SOIL
10-12° SOIL-NAFER

16-18° SOIL WAPER

22-24* S01L WAFER

©10-12° SOIL RAFER
00-01" SORFACE SOIL
10-12° SOIL NATER

16-18" SOIL RAFER
00-01" SORFACE SOIL

~ 10-12° SOIL WAFER

IﬂDD.iEBBl DL (PRB) QAL_I‘D*I
i 0.0078

0.16
1.5

n 0.014

0.078
1.2

- 1D 0.010

0.24
0.39
0.51

.65

0.044
0.36

0.37

L} 0.0096
B 0.059

0.054
58

1.8

0.002
1

0.016

18

L] 0.011
0.015

0.048

Page 2

14847

144564
144565
144552
144567

144568
- 144583
144569

144570
144583
144584
144585
144586

14631

144632
151177

144787
144788

144795
144
144848
144789

144790
79

144803

144804

AR 1D 8
052322-0281-54
052322-0055-54
052322-0056-58
052322-0046-54

052322-0057-54
052322-0058-54

052322-0047-5
052322- 0059-54
052322-0060-5A
052320-0013-54
052322-0074-5)
052322-0075-53
052322-0076-54
052322-0099-54
052322-0100-54
052322-0217-54
052322-0225-54
052322-0226-54

052322-0233-5A

052322-0212-5A

052322-0282-5A
052322-0221-5A
052322-0228-54
052322-0234-54
052322-0241-54

052322-0242-54

932790052



TR |
~>Lilitéd Jnvestigatiop_S&nple AQalysia

P osms Rl 00-01° SOBFACE SOIL 0.1 L4B0S  052322-0243-54
"' 10-12° SOIL WAPRR D 0.033 MBS 052322-0044-SA
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With the completion of this limited soils investigation, the TCDD

~ contaminated soil boundaries of the Contaminated Non-Process Area

have been defined. These boundaries are depicted in Givaudan
Drawing A 9567, Revision H. '

3-2 o g :7! EI ‘
932790054 Group,
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SAHPLE ABALYSIS

5 IABCH 1987 10 18 IAY 1989

88/02/20

83/05/21

o

L

G-11

1L-01

LL-02

LL-03

LL-04

-367-1 SOIL
EICAVATION; REST SIDE

3572 SOIL

EICATATION; CENTIR
36°-3 S0IL

EXCAVATION; EAST SIDE
00-02" SURFACE SOIL

04-06" SOIL RAFER

10-12° SOIL APRR

16-18" SOIL WAFER

22-24° SOIL NAFER
28-30° SOIL WAFER

34-36" SOIL WAPTR
4002 STRFACE SOIL
04-06 SO TATRR
10-12° SO, WAPER

16-18" SOIL WAEER
22-24° SOIL WAFER
28-30" SOIL WAFER

00-02 ' SUBFACE SOIL
04-06" SOIL WAFER
10-12° SOIL WaFER

16-18" SOIL WAFER
2- sotn WAFID
28-30° SOIL WATER.
34-36" SOIL WAFER

00-92° SURFACE S0IL

HD.

LU

033

0

L]

0.26

0.15.

L]

0.23

o

0.47

Page 1

0.28

0.19

0.4

0.17

0.22

0.10

0.11

0.03

030257 001

- 030257-002
030257-003

41694-01 -

11694-02

41694-03

£1694-04

© 41634-05

41694-06

41634-07
1694-08

4169409

41694-10

932790056



" SANPLE ARALTSIS

5 NARCE 1987 10 18 MAY 1989

anm__mmmmmmmm_;m_mumm

§8/05/21

LL-04

LL-05

bL-06

bL-07

04-06" SOIL HATER

"10-12" SOIL AR
16-18" SOIL WAFER

2-24° S0I6 WAFRR
2-30° S01L RAFER
3-36" SOIL HATER

i

00-02° SURFACE SOIL  0.46

0-06° SOTL AFTS
10-12° SOLL VA
16-18° SO ERR
12-24" SO1L WAFR
26-30° SOIL HAFED
-36" SOIL VATER

00-02° SURFACE SOIL 0.5

04-06° SOIL MAFER
10-12° SOIL RAFAR

- 16-18" SOIL WAPER

22-24" SOIL WAFAR
28-30" SOIL RAFER
3-3" SOIL WAFER

11.3 -

o

00-02° SURFACE SOIL  0.22

04-06" SOTL FAPER
10-12" SOIL WAFER
16-18" SOIL RAFER
220" SOIL WAPRR

28-307 SOIL WAESR

0.14

L1t

.04

Lo

nn

Page 2

0.07

0.05

§1694-11

41694-12

- 41694-13

41694-14

H1634-15

41694-16
41694-17

41694-18

41694-19

4163420

{1634-21
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 SANPLE ABALTSIS
5 NARCE 1987 10 18 NAT 1989

(a.num e TPUNGN WM N GAIDE - UBLLY NN OGS
88/05/21  LL-07 38" SO RAFRR
(L-08 . 00-02° SOREACE SOIL 1.3 11694-22
04-06° SOIL AFER
0-12° SOLL WAPRR 154 EETTTR
16-18" SOIL WAFER
2-24° SOIL WAFER D 0.03  41694-2¢
26-30° SOIL WAFER
© M:36° SOIL WAFER
-1 0-02° STRRACE SOTL 0,88 41594-25
04-06 SOLL HAFER |
10-1° SOILWAFIR WD . 0.08  41694-26
o 1§-16° SOIL FAFRR | |
(e N = T son.mxn' B 005 46328
2-30° SOIL WAFRR
14-36" SOIL VAFRR
G0 00-02° STRRACE SOTL  0.27 TR
0-06" SOIL WAPER
{0-12° SOIL WAFER 4.3 4150430
16-18° SOLL WAFRR -
2-20° SOILWAFRE DD 0.05 4163431
28-30° SOLL GAFER
| 3-36° SOIL FAFER
-1t 00-02° STREACE SOIL .17 41534-2
* 14-06" SOIL WAFER -
| 10127 SOIL WAFER 5.5 R
é 1-18" SOLL HAFER

Page 3
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S&!PL! ARALYSIS
L HARCH 1981 10 18 MAY 1989

88/05/21

88/05/22

Lb-11

bL-12

LL-13

bL-14

LL-15

LL-BEX. BIN.

LL-§EL. RIN.2

LL-16

1'22 24" SOIL iLFER

28-30° SOIL WAPER
00-02° SURFACE SOIL

. 04-06° SOIL WAFER

10-12° SOIL WAFER
16-18° SOIL HAFER
22-24" $OIL WAFER

*28-30" SOIL RAFER

00-02° SURFACE SOIL
06-09° SOIL WAFER
00-02° SURFACE SOIL

" 04-06" SOIL WARER
. 10-12° SOIL HABER

00-02° STREACE SOIL
04-06" SOIL VAFER

10-12° SOIL HAFER

16-18° SOIL WAEER
22-24° SOIL WAFER

" 28-30° SOIL RATRR

34-26" SOIL HARER
KLAE RIESE
HEIAHE RIHSE

00-02" SUREACE SOIL
04-06" SOIL AAFER
10-12° SOIL WAFER
16-18" SOIL HAPER

D

0.12

04

0.85

0.52

3.55

KR

)

i

0.05

Page ¢

0.12

0.02

0.03

41694 -3

41694-35
4169436
41694-37
11694-46

469441
1168444

A1634-45

41634-38
41694-39

{1694-40

41694-49

11694-5¢
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SANPLE ABALTSIS
§ BARCE 1987 10 18 BAT 1969

G LW GO IPRONGN NP WP GLIDS _um_z_ 1000 (RG/S9 T

8/05/22  LL-16 R TETER ST 00 4851
26-30° SOIL WAFER |
34-36" SOIL RAFER

117 0-02° SEKCE SOLL 0.12 11634-52

04-06° SOIL FATRR
0-12° SOIL RAYER B 00 A5
16-18" SOIL WATER
SO MR B 007 416954
18-30° SO RAFER
34-36° SOIL AAPER _»

Wl -0 SUECKSOIL B 0.08 885
| 04-06" SOIL WAFER | '
b: o 10127 SOIL WAFRR M 008 A16H4-56

| | 6107 SO IR |
2247 SOIL TR D 0.0 41634-57

28-30" SOIL RARER |
34-36" SOIL WAFER |

19 00-02° SURFACE SOIL  0.50 41694-58
04-06" SOIL FAFER |
10-12° SOIL WAFRR WD L7 416959
16-18" SOIL HAFER
2007 SOILWAFRR WD 007 41634-60
28-30° SOIL RAFRR

34-367 SOIL HAFER , .

~

LL—}S iR HETAKE BINSE (LL-19) #D 0.99 41694-68

‘ LL-20 00-02° SURFACE SOIL  0.3¢9 1169441
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©SANPLE AMALTSIS
5 WABCH 1987 10 18 AY 1989

88/05/22  LL-20

04-06° SOIL WAFER

10-12 SOIL WAEER

0.18 41634-42
16-18" SOIL RAFER
2-24° SOIL WAFER  HD 0.08  41694-43
28-30° SOLL BARRE
34-36° 5011 RAPIR
88/11/19  01-1 04-06" SOIL WATER 044534-0001-55
0-12° SOIL WAPIR 086 044532-0002-54
16-18" SOIL NAFER 044532-0003-54
22-24° SOIL WAFiR 044634-0002-5
0214 90-02° SUREACE SOLL  0.52 B44534-0035-5)
; i ©04-06° SOIL WAFR - 044634-0029-5
f“‘lli' ; 012" SOIL BAPRR 2.8 AAEIA-0036-51
M -1 oL MEE B LW MAG34-0037-53 -o4saoa-oooz-$A
2-24° 01, AP 0A4634-0030-54 |
03-L1 00-02" SURRACE SOIL 044634-0038-51
04-06 SOIL WAPER 044634-0031-54
10-12° SOIL RAFER 044634-0039-53
16-18" SOIL HAFEE o;4s§4-oo4o-s;
22-24" SOIL WAFER 044634-0032-5
04-L1 00-02° SOREACE SOIL 044634-0041-53
04-06 SOIL WAFER 634-0050-53
10-12° SOIL HAFER MAG34-0042-55
16-18" SOIL HAFER 04634-0043-53
| 22-24 SOIL WAFER  044634-0051-53
3 1§!I, 0511 00-02° SURFACE SOIL  M/D 0.050  O44532-0004-S4
. Page § = |
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§ NARCH 1987 10 18 HAT 1389

~ SANPLE ABALYSIS

oSPLLDME _ GIVID _ TPRORIGIS  TGDD (PPR) LG (PPR) AL 1D _WB LD ¥ TCOD (NG/SO PT)

‘1§§I!s/11/19

.(igil’;

05-LF

06-Lb

07-LL

08-LL

03-1t

10-Lk

- 00-02°

0-05°
10-12°
16-18°
-2
B0-02°
006"
10-12°
16-18°
0w
0-02°

o 04-067

10-12°
16-18°

2-°

90-02°

04-06°
10-12°
16-18"

u-w

04-06°

-1

16-18°
12-
00-02°

04-06"

SOIL WAPER
SO1L WAFER
SOTL WAIER
SOIL, WAFER
STREACE SOIL
SOIL WAFER
SOIL RAFER
5011, RAPER
SOIL WAPER
SOREACK SOIL
SOIL WAFER
SOIL RAFER

SOIL RAPER

SOtL'lAF!R
Sﬂlile 301k
SOIL WAFER
SOIL WAFER

SOIL WAFER

SOIL WAFER

SORFACE SOIL

SOIL RAFER
SOIL NATER
SO1L, WAFER
SOI1, HAFRR
STRFACE 5011

SOIL WAFER

v

0.

L)

§D

i .

0.50

iD

0.065

n

1D

0.21

0.018

Page 1

0.20

0.10

0.016

0.13

044634-0003-54
044532-0005-5A
044532-0006-54
044634-0004-54
044634-0044-54
044634-0052-54
D44634-0045-S4
044634-0045-54

- 044634-0053-54

044634-0047-54
044634-0054-54
044634-0048-54
044634-0049-53
044634-0055-54
044532-0007-51
044634-0005-54
044532-0008-54
044532-0009-54

044634-0006-52

045208-0001-5A

045303-0014-54

045303-0015-54

044532-0010-53

044634-0007-53
M4532-0011-54
044532-0012-54
044634-0008-54
044634-0060-54

044634-0056-54
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SPL. DATX

7‘iiiias/11/19

IV 1D

TYPE/ORIGIN

SANPLE AMALTSIS

5 MARCE 1987 10 18 NAT 1988

10-1LL

11-LL

(i2-LL

13-Lb

H-LL

15-LL

10-127 SOIL WAFER
16-18" SOIL KAFER

22-24" SOIL WAFER

3.3

D

00-02° SORFACE SOIL  HD

04-06° SOIL WAFER
10-12° SOIL RARER

0

16-18° SOIL WAPER

22-24" SOIL WAFER

00-02° SORFACE SOIL XD

04-06 SOIL WAFER

10-12° SOIL WAFER

16-18° SOIL WARER
22-24° SOIL WAFER
00-02° SOBFACE SOIL

04-06" SOIL WAFEE
10-12° SOIL RARER
16-18" SOIL WAFER

92-24" SOIL WAFER

00-02° SURFACE SOIL

04-06" SOIL RAFER

10-12° SOIL WAFER

16-18" SOIL RAFER

22-24" SOIL WAFER

L}

0.13

0.60

L1

00-02° SORFACE SOIL 11

04-06" SOIL HAFER

10-12° SOIL HAFRR

KD

©0.18
0.18

0.17

0017

0.020

- 0.067

0.061

Page 8

044634-0061-54
044634-0062-54  045303-0003-54
044634-0057-54

044634-0063-54  045303-0004-54
044634-0058-54

044634-0064-54  045303-0005-54
DGI-0085-58
044634-0089-51

044634-0066-54  045303-0006-54
64453440011fsa

044634-0067-53  045303-0007-53

044634-0068-54

044634-0072-53
044532-0013-54

044634-0011-54

044532-0014-5
044532-0015-54
044634-0012-54
044634-0069-54
o41§34-on73-$a
D44634-0070-54
044634-0082-53
044634-0074-54
044634-0083-53

044634-0075-54

044534-0089-54

1CDD (PPB) DL (PPB) _CALLD.# _LABLD. #  TICDD (NG/SQ FT)

932790063



SANPLE RNALISIS

5 NARCH 1987 T0 {8 AT 1989

.<‘|“I.EEL‘_DAIK _ _eIvip.  __ TYPE/ORIGIE IQDILIEBB). DL (PPR) _ GAL L.D.#
TN 15-L

16-Lb

17-LL

18-LL -

18-ilL

-k

16-18" SOIL WAFER

22-24* SOIL WAFER

00-02" SURFACE SOIL

04-06° SOIL RATER
10-12° SOIL RAFER
16-18" SOIL AFER
22-24° SO WAFSH

00-02° SURFACE SOIL

04-06" SOIL HARER
10-12° SOL HAFER

©16-18° SOIL WAFER
22-24* SOIL WAPER
80-02° STRFACE SOIL

“04-06" SOIL WAFER

10-12* SOIL FAPER
16-18° SOIL WAFER
22-24" SOTL RAFER

00-02" SURFACE SGIL

04-06" SOIL WAFER
10-12° SOIL WAPER
16-18" SOIL WAFER

22-24" SOIL WAFRR

00-02" SURFACE SOIL

04-06" SOIL WAFSR

10-12° SOIL WAFER

16-18" SOIL RAFER

0.56
1.4

0 021
1.4

i) 0.070
0.16

0 0.0
1.8

0.086

1) 0.16
W 0.0

Page 9

044634-0090-54
044634-0076-S4

044634-0091-54

044634-0077-51

044634-0092-54

 044634-0093-54

044634-0078-54
044634-0084-54
631-0075-54
044634-0095-54

044534-0095-51

044634-0080-58

044532-0016-5A

| OMEI-0013-54

044532-0017-54

044532-0018-54

044634-0014-53

044634-0097-54

044634-0081-54

. 044634-0098-54

044634-0099-54
044634-0104-58
044634-0100-54

44634-0105-58

044654-0101-54

044634-0102-54

045303-0008-54

045303-0003-54

045496-0001-S4
045496-0002-54

045436-7003-54

045303-3010-54

045303-9011-54

932790064



5 MARCH 1987 70 18 NAY 1989

SANPLE ANALTSIS

SEL‘_DAIK ____SII_IDJ____. ___TIPE/ORIGIR ICDD_lREBl. DL.IlﬂHiL —OL1DEF ._LAB_I*D‘_l__. ICDD (NG/SQ FT)

648/11/19 20-LL

2U-LL

22-1k

-1

U-LL

2-1L

2024 SOIL AFRR
00-02° STRRACE SOIL
04-06" SOIL, RAFR
10-12° SOIL WAFRR
{6-18" SOIL RAFRE
2-24° SOIL WAFER

00-02° SUREACE SO,
04067 SOIL NAFER

1012 SOIL WAFER

16-18° SOLL TATRR
20-24° SO1L WATR
0-02° STRRACE SOLL
04-06° SOIL MAFER
10-12° SOLL RAFER
16-16° SO, TARMR
22-24" SOIL WAFRR
00-02* SURFACE SOIE
04-08" SOIL WARER
10-12" SOIL WARZR
16-18" SOIL WAFRR
20-24" SOTL AFER
00-02" SURFACE SOIL
04-06° SOTL ARER
10-12" SOIL WAFER
16-18° SOIL WAFEA

12-24" SOIL WAFER

.28

R X 1)

L5

0 0.085

08

0 8.018
Page 10

044634-0106-54
044532-0013-54
044634-0015-54
044532-0020-SA
044532-0021-54
044634-0016-52
044634-0103-S4

044634-0107-53

D44634-0115-54

044634-0116-5A
044634-0108-54

044634-0117-53

" 044634-0109-54

044634-0118-54
044634-0119-54
044634-0110-54

044634-0120-53

045436-0004-54

045435-3005-54

044634-0111-54

044634-0121-54

044634-0122-54
044634-0112-53
044634-0022-54
044634-0017-53
044532-9023-54
044532-9024-54

044634-0018-34

932790065



SRL. DATR

! e%l!’ia/11/19

G ID.

5 MARCH 1967 TO 18 NAY 1983

2611

21-LL

28-1L

29-11

30-0b -

SANPLE ABALTSIS

mx/osim _ ICDD (PPR) DL (PPR) _CAL DB MBI mnn_umun

00-02" SORFACE SOIL
04-06" SOIL WAFER
10-12° SOIL RAFER
15-18" SOIL RAFER
22-24* SOTL RAFSA
10-02° STREACE SOIL
04-06SOIL RAFER
10-12° SOIL RAFSR

16-18" SOIL RAFER

22-247 SOIL WAFER

00-02° SURFACE SOIL

04-06" SOIL FAFER
10-12° sort_iaxan
16-18" SOIL FATER
22-24° SOIL FAFER

00-02° STRACE SOLL

04-06° SOIL WAFER

10-12° SOIL WAFER

© 16-18" SOIL WAFER

22-24° SOIL WAPER

00-02" SURFACE SOIL

00-062° SURFACE SOIL
REPEAT

04-06° SOIL WAFER

10-127 SOIL WARER

16-18" SOIL WAFER

0.95

“¥D - 0.048

18

2.4

5D 0.22
Page 11

044634-0123-54

044634-0113-54

044634-0124-5
MA634-0125-51
044634-0114-54
DH4E34-0126-54

044634-0137-54

044634-0127-5A

044634-0128-54

044634-0138-54
044634-0129-54

044634-0138-5A

 044634-0130-54

044634-0131'55
044634-0140-5A
044634-0132-54
044634-0141-54
044634-9133-94
044634-0134-54
044634-0142-54
044532-0025-5A

044532-0025-54

044634-0019-54
044532-0026-54

044532-0027-54

045303-0018-54

932790066



5 NABCE 1987 10 18 HAY 1989

SANPLE ARALYSIS

88/11/19

30-LL
3-LL

32-1L

-1k

H-LL

35-LL

36-LL

22-247 SOIL XAFER

00-02° STRRACE SOLL
04-06" SOIL WAFER

10-12" SOIL WAFER
16-18" SOIL WAFER
22-24° SOIL WAFER

©00-02° SUBFACE SOIL
04-06" SOIL HAFER
10-12° SOIL WARER

00-02° SORZACE SOIL
04-06* SOIL FAFER
10-12° SOIL HAPER
16-16" S0LL AFER
22-24° SOTL WAFER
00-02° SIREACE SOTL
04-05" SOIL RAFER
10-12° $OIL WAFER
16-18" SOIL iAFER

22-24° SOIL WAFER

00-02" SORFACE SOIL
04-06" SOIL HAFER

10-12° SOIL WAFER
15-18° SOIL RATER
22-24" SOIL WAFER
00-02" STRFACE SOIL

04-06" SOIL WAFER

0.17

0.9
0.22

$.8

0.22

0 0.014

11

iD 0.25

Page 12

044634-0020-58

D44634-0135-54
044534-0143-54
044634-0136-54
044634-0147-5)
DA4634-0144-54
044634-0148-54
DAAG34-0145-54

044634-0149-54

044634-0033-32

© 044634-0026-54
044634-0034-54
044634-0186-54

044634-0187-54
044532-0028-5A
044634-0024-51

044532-2023-54

-044532-0030-54

 044634-0025-54

044532-0031-54
044634-0027-54
044532-0032-54
044532-0033-54
044634-0028-54
044634-0150-54

044634-0146-54

045303-0016-54

045303-0017-54

932790067



E %ﬂii/11/19 |

@

5 MARCH 1987 T0 18 ¥AY 1989

‘SANPLE ABALTSIS

_GiD._ YRRARGI IGO0 (PR DLGPPR _CALIDS  _LBLD S TCD (RSO M)

36-LL

3-6h

38-LL

39-LL

{0-1%

{1-LL

2-1%

10-12" SOIL WARER

' 16-18" SOIL NAFER

2-24° SOIL WATRR
00-02° SUBFACE SOIL

. 04-08° SOIL WAFER

10-12° SOIL RAFER
00-02° SURFACE SOIL
04-06" SOIL WAFER
10-12° S0IL AAFRS
16-18" 5011 AR
00-02° SURFACE SOIL

04-06" SOIL WAFER

16-12° SOIL RATER
16-18" SOIL WAFER
22-24° SOIL WARER
00-02° SURRACE SOIL

~ 04-06" SOIL WAFER

10-12° SOIL WAFER

16-18" SOIL WAFER

©20-24° SOIL RAFER

00-02° SURFACE SOIL

. 04-06" SOIL WAFER

10-127 SOIL WAFER
16-18" SOIL WAFER
22-24" SOIL WAFER

00-02° SORFACE SOIL

)] 0.052

0.54

0 0017
6.6

1.5

)] 0.062
1.9

0.39

1.3

§D 0.625

2.6

) 0.037

KD 0.53

Page 13

044634-0151-54

044634-0152-54

044634-0153-54
044634-0159-5A
044634-0154-54
D44834-0155-51
044634-0160-54
044634-0155-5

044634-0157-S4

- 044634-0168-5A

D44634-0162-54
044634-0170-5
044634-0171-54
DU4634-0163-54
044532-0037-54
044634-0164-54

044532-0038-54

© 044532-0039-54

M4534-0165-S3
044532-0040-54
044534-0165-54
D44532-0041-54
04532-0042-54
JAE3-0IST-5h

044634-0021-5A

045303-0012-54

045303-9013-54

045496-0006-54

932790068



SANPLE ABALYSIS
S !ARCH 1987 10 18 MAT 1889

GMJMLWMMMMMW

88/11/19  42-LL 04-06° SOIL WAPER 044634-0009-54
10-12° SOIL WAFER D 0.040  044634-0022-54
16-18 SOIL RATER 044634-0023-54
-l 224" 01T BATER 044634-0010-54
-1 00-02° SUREACE SOIL  0.39 0U4532-0034-51
04-06° SOIL RAFER 044634-0168-54
(0-12° SOIL WAFER D 0.031  OA4532-0035-54
- 16-18° SOIL NAFER 044532-0036-54
22-24 SOIL WAFAR 044634-0172-54
A5-LL 00-02° SURFACE SOIL 1.5 0446:34-0086-51
(-1 00-02° SURRACE SOIL 1.9 044634-0085-54
E A 0-02* SURRACE SOLL 2.1 044634-0087-54
(@ EEIABE RINSATE  EEIANE RIESE i 0.0026  044634-0084-S 045877-0001-54
| OF SPOOK ‘ ,
83/03/18  50-LL 90-02"" SURFACE SOIL 046303-0001-54
51-1L 00-02° STRFACE SOIL 046303-0002-54
§2-(L 00-02° SUBFACE SOIL 1.7 046303-0003-5)
53-11 00-02° STRRACE SOIL 046303-0004-54
54-11 00-02° SUBRACK SOIL 6.2 D46303-0005-54 046709-0017-54
55-11 00-02° STREACE S01L 0.3 045303-0006-54
56-LL 00-02° SURFACE SOIL 7.0 - 046303-0007-54  046709-0018-54
S1-1L 00-02° SUREACE SOIL  0.32 046303-0008-54
58-LL 00-02° SURPACE SOIL 046303-0003-54
59-iL 00-92° SUREACE SOIL 1.4 046303-0010-54  04§709-6019-54
50-LL 00-02° SURFACE SOIL ME03-0011-50
: B1-LL 00-02 SURFACE SOIL 046303-0012-34
ld;? :
. .Page 1{

932790069



" 89/03/18

62-1L

- §3-L0

§4-L,
§5-LL
66-LL
§7-1L
88-LL
69-1L
70-L
11-1L
12-it
13-

1L
15-1L

16-LL

17-LL

18-LL

5 !ARCH 1387 10 18 MAT 1983
‘W%MMWMMW

00- 02 SORFACE SOIL

100-02° SURRACE SOIL
00-02° SURRACE SOIL
00-02° SURFACE SOIL
00-02° STRFACE SOIL
00-02° SURFACE SOIL
00-02° SUBFACE SOIL

00-02 STRFACE SOIL

00-02* STRFACE SOIL
00-02° SURFACE SOIL
0-02" SURFACE SOIL

80-02°'SURRACE SO
©00-02 SOREACE SOIL

00-02° SOREACE SOIL
00-02° SURSACE SOIL
04-06" SOIL WAFER

©10-12° SOIL WAFER

16-18" SOIL RAFER
22-24" SOIL WAFER
00-02° SURPACE SOIL
04-06° SOIL AFER
{0-12° SO, RAFRR
16-18" SOIL HAFER
22-24" SOI1, WAFRR
000" SUBFACE SOIL

04-06" SOIL WAFER

SANPLE ABALTSIS

- 0.10

12

13

1.3

.9

0.94

0.75

0 0.10
) 0.078
n 003
m 0083

) 0.13
0.076

6.8

0 0.0

Page 15

046303-0013-5A

“046303-0014-54

046301-0001-54
046303-0015-54
046303-0015-5
046303-0017-54
046303-0018-54
046303-0019-54
046301-0002-5A
046301-0003-54

046301-0004-54

146301-0005-54
046303-0020-54
046303-0021-53
045303-0022-54
046303-0023-54
046303-0025-54
046303-0025-54
046303-0026-54
046303-0027-54
046303-0026-54
046303-0028-54

 046303-0030-54

046303-0031-54
046303-0032-5

046303-0033-54

046709-0020-54

046709-0021-54

046708-0022-548

046708-0023-52

046709-0024-54
046868-0601-3&

932790070



89/01/18 78-LL

90

80-LL

B-iL

82-LL

83-LL

(0-12°
16-18°
2-24°
00-02°
04-06°
10-12°
16-18"

2

00-02°
04-06°
10-12°
10-12°
16-18°
2-2¢°
00-02°
04-06°
10-12°
16-18°
224
00-02°
04-06

10-12°

16-18°

22-1¢
00-02°

04-06"

 SANPLE ABALTSIS

5 WARCH 1987 70 16 WY 1389
/ unI'fEL‘_DLIR ____Gll_lﬂk____ _.___IIEK[QRIGIK_____ IﬂDD.lBEBl DL (PPR) _CAL LD.F - __LAB_I‘DL____ 100D (NG/SQ IT)

SOIL AFER
SOIL WAFER
SOIL WARER
SUBFACE SOIL
SOIL WARER
SOIL WAFER
SOIL RAPES
SOIL RAFER
SUBFACE SO1L
SOIL WAEER
SOIL WAFER
SOIL RAPER.
SOIL RAFER
SOIL, WAFER
STRFACE SOIL
SOIL NAFZR
SOIL WAFER
SOIL WAFER
SOIL WAFER
STREACE SOIL
SOIL HAFER

-SO0IL NAFER

SOIL #AFER
SOIL AAFER
SUREACE SOIL

SOIL NAFER

0.06
0.063
0.035
0.091.

i 0.21

1.5

1.6

0.22

0.1

Page 16

046303-0034-54
046303-0035-54
046303-0036-58
046303-0037-54
046303-0038-54

046303-0039-54

046303-0040-54
0453030041-54
045303-0042-54
046303-0043-54
046303-0044-54

- 046303-0044-54

046303-0045-54

046303-0046-5A

046303-0048-54
046303-0043-54
046303-0050-54

045303-0051-54

046303-0052-5
046303-0053-54
046303-0054-53
046303-0085-54
046303-0058-54
046303-0057-54

046303-0058-5A

046868-0002-54
046868-0003-54
046868-0004-54

046868-0005-54

046709-0025-54

ABI03-0047-51

046703-0026-54

932790071



84-LL

83-LL

87-1L
88-LL

HEEIANE RINSATE

PA-01

PA-02 CONPOSITE

PA-02-4

P4-02-B

10-12° SOIL WAFER

16-18" SOIL WAFER

- 22-24° SOIL WAPER
00-02° SUBFACE SOIL
04-06" SOIL WAFER

10-12° SOIL WARER
16-18" SOIL WAFER

22-24" SOIL NAFER

00-02" SORFACE SOIL

04-06" SOIL WAPER
10-12° SOIL WAFER

16-18" SOIL WAFER

22-24 SOIL WAFER

00-02° STRFACE SOIL
04-06° SOLL WAFIR

10-12° SOIL WAFER

16-18" SOIL WAFER
22-24" SOIL WAFER
00-02" STREACE SOIL

00-02° SURPACE SOIL

HEIANE BINSE
FRON SPooM

00-06° SOIL

00-06" SOIL COMPOSITE

848
00-06" SOIL

ou-bs' 501L

SANPLE ABALTSIS
§ YARCH 1987 10 16 NAT 1988

1 g.021
]I 0.080
i . 0u
0.20
LI 0015
) 0.12
1.3
XD 0.005¢4
0.46
§.046
i “0.0040
200
33
4.0.
0f74

Page 17

046303-0059-S4  046709-0027-S4

045303-0060-54
045303-0061-54
046303-0062-54
045303-0063-S1
046303-0064-S1
046303-0065-52
046303-0066-S4
046303-0067-54
046303-0068-S2
046303- 0063-5
048303-0070-54
046303-0071-51

046303-0072-54

046303-0074-54

046303-0075-54-

046303-0076-54
046303;0077-5A
046301-0006-54
046303-0007-54

046301-0035-58

046301-0008-54

046301-0003-54

046301-0020-54

046301-0021-54

046709-0028-5A

045709-0025-54

046709-0030-54

046708-0001-54

046709-0002-54

046708-0003-54

932790072



89/03/18

PA-03-4
PA-03-B
PA-04 CONPOSITE

PA-04-4

PA-04-B

- PA-04-C

PA-05
PA-05 CONPOSITE

PA-06-4
PA-05-B
PA-07

PA-08 CORPOSITE

PA-08-4
PA-08-B
P-28-C
PA-08-D
PA-09 CONPOSITE

PA-03-4
Pa-09-8

SKEEP; BLDG. ¢

¥IPK; BLDG. 54

5 BARCH 1387 10 18 MAT 1989

‘I]I'PRL_JHUI.A._;EII_IDL____ ____JIBIIQBiGIH____. 1CDD (PPB) DL (PPR) _CALYD.B

A4 B
00-06" SOIL
00-06" SOIL

00-06° SOIL CONPOSITE
05,40

00-06° SOIL
00-05° SO
00-06 SOIL
00-06" SOIL CONPOSITS

00-06° SOIL COMPOSITE
183

00-06" SOIL
00-06° SOLL
00-06" SOIL- CONPOSITE

08-06" SOIL CONPOSITE
1,3,0, 8D

00-05° SO
00-06" SOIL
00-06° SOIL

00-08° SOIL

00-06° SOIL COMPOSITE
143

00-96" SOIL
00-06" SOIL

SWEEPINGS FRON
0 5. IT

IRIPIS B & S
WALLS; $.25 Sq. 1.

SANPLE ABALTSIS

. PA-03 COMPOSITE 00-06" SOIL CONROSITE 1.3

14

BX

0.32

.2
2.8

1.3

TR

2.6
8.4

2.1
5.3
0.45
18
1.1

0.20
1.4

Page 18

046301-0010-54

046301-0022-54
046301-0023-58

046301-0011-54

046301-0024-5
046301-0025-54
046301-0026-54
046301-0012-54

046301-0015-54

046301-0027-53

045301-0028-54

045301-0016-54
046301-0013-58

046301-0028-54

046501-0030-54

- 046301-0031-54

046301-0032-54
046301-0014-54

045301-0033-54
046301-0034-58

046301-0018-54

046301-0017-54

_WBLD Y TCOD (HG/SQ FT

046709-0004-54
046709-0005-54

046709-0006-54
046709-0007-54

046709-0008-54

0467098-0009-54

046709-0010-54

046709-0011-54
046709-0012-54
046709-0013-54
046709-0014-54

046709-0015-54

046708-0016-54

1.3

932790073



%@M |
SB3/uz/ 20

38/05/21

58/05/22

SAMPLING LOCATIONS
5 MARCH 1987 TO PRESENT

GLV ID. | TYPE/ORIGIN ~

G-11 - #NORTH CORNER OF BLDG. 68

LL-01 ¥48 FT NE OF T.P. ROAD; 52 FT SE OF BLDG 90 20

LL-02 ¥50 FT NE OF T.P. ROAD; 100 FT SE OF BLDG 30 LD

LL-03 - %12 FT NE OF T.P. ROAD; 100 FT SE OF BLDG 90 RD:

LL-04 x6 FT SW OF T.P. ROAD; 70 FT NE OF BLDG 90 RD;

| (EXTENDED NE SIDE OF RD):

LL-05 x5 FT NE OF T.P. ROAD; 43 FT SW OF BLDG 90 RD:
(EXTENDED NE SIDE OF RD):

LL-06 %5 FT SW OF T.P. ROAD; (BLDG S0 RD 5K EXT TENDED -

LL-07 %23 FT NE OF T.P. ROAD; 3 FT NW OF BLDG 90 ED:

LL-08 %5 FT SE OF T.P. ROAD; 275 FT SE OF BLDG 90 RD; (NE
SIDE EXTENDED):

LL-09 x5 FT NE OF T.P. ROAD; 257 FT SE BLDG 90 RD:

LL-10 %36 FT NE OF T.P. ROAD; 280 FT SE OF BLDG 90 RD:

LL-11 %35 FT SE OF POWER PLANT FENCE; 262 BT SW OF BLDG 90

LL-12 %13 FT SE OF POWER PLANT FENCE; 20 FT NW OF SE SIDE
OF POWER PLANT FENCE LINE (EXTENDED):

LL-13 x4 FT SE OF NW/SE CORNER OF POWER PLANT FENCE:

-1 %4 FT NE QOF POWER PLANT FENCE: 18 FT W o TF ©T.uT"
'PLANT FENCE LINE (EXTENDED)

LL-15 x"AREA A" (SE OF POND); 14 FT NW OF GOAD: 14 ¥T
OF ROAD: - o

LL-16 *SW OF POND; 30 FT SW OF ROAD; 26 FT NE OF ROAD:

LL-17 XSW OF POND; 7 FT SE OF ROAD; 24 FT NE OF RD SyT
(EXTENSION IS ABOUT IN LINE WITH SW END OF POND)

LL-13 XE OF POND; 23 FT SW OF ROAD; 47 FT NH OF RCAD:

LL-19 *E OF PONL: 8 FT SW OF RCAD: 21 FT ¥ OF BGD:

LL-20 #SW CORNER OF BLDG 42, APPRCX § FT NE OF 40,50 ROW

ROAD:

932790074



SAMPLING LOCATIONS
5 MARCH 1987 TO PRESENT

GIV_ID. _ | _TYPE/QRIGIH
0i-LL #3° NGRTH OF TOW PATH ROAD: 7 EAST CF FERFEUDICULAR
KOAD
02-LL *6° SOUTH OF TOW PATH ROAD; 10° WEST OF AN TMAGINARY
. LINE FROM THE WEST SIDE OF THE ROAD PERF. TG TOW
PATH ROAD |
03-LL ~ %6° SOUTH OF TOW PATH ROAD; 20° WEST OF AN IMAGINARY
LINE FROM THE WEST SIDE OF THE ROAD PERP. TO TOW
PATH ROAD ,
04-LL *6° SOUTH OF TOW PATH ROAD; 30° WEST OF AN IMAGINARY
LINE FROM THE WEST SIDE OF THE ROAD PERP. TO TOW
PATH ROAD | | :
95-LL | ¥6° SOUTH OF TOW PATH ROAD; 50° WEST GF AN IMBGINARY
: LINE FROM THE WEST SIDE OF THE ROAD PERP. TO TCW
PATH ROAD |
06-LL 20" SOUTH OF TOW PATH ROAD; 10 WEST OF AN

IMAGINARY LINE FROM THE WEST SIDE OF THE ROAD PERP.
TO TOW PATH ROAD

S 07-LL ' - %30" SOUTH OF TOW PATH ROAD; 26° WEST OF AN
( IMAGINARY LINE FROM THE WEST SIDE OF THE ROAD PERP.
% TO TOW PATH ROAD : :

08-LL | %30° SOUTH OF TOW PATH ROAD; 43° WEST OF AN
- IMAGINARY LINE FROM THE WEST SIDE OF THE ROAD PERP.
TO TOW PATH ROAD ’

0S-LL *50° SOUTH OF TOW PATH ROAD; 3
: IMAGINARY LINE FROM THE WnoL 51
TGO TGW PATH ROAD

20-LL ’ ¥15° SOUTH OF TOW PATH ROAD ALONG AN IMAATNAE

FROM THE EAST SIDE OF THE RGAD PERP. T0 TCW FATL
ROAD ' |
1i-LL ¥26° SOUTH OF TOW PATH ROAD ALONG AN IMAGINARY LINE
- FROM THE EAST SIDE OF THE ROAD PERP. TC TOW PATH
'ROAD |
12-LL *36° SOUTH OF TOW PATH ROAD ALONG AN IMAGINARY LINE
- FROM THE EAST SIDE OF THE ROAD PERP. TO ToW PATH
ROAD |
13-LL 4B SOUTH OF TOW PATH ROAD: & F NEIT

‘1 I T Jo _':_: -
IMAGINARY LINE FROM THE EAST SIDE OF THE ROAD FERF.
TO TOW PATH ROAD

Page 2

932790075



SAMPLING LOCATIONS
5 MARCH 1987 TO PRESENT

GIV ID. | | : , TYPE/ORIGIN
14-LL  ¥13° SOUTE OF TOW PATH ROAD; 13~ EAST OF &l
IMAGINAEY LINE FRUOM THE BAST SIDE (CF THEE RAD FERT
TO TOW PATH ROAD
15-LL *17° SOUTH OF TOW PATH ROAD; 44° EAST OF AN

IMAGINARY LINE FROM THE EAST SIDE OF THE KOAD PERP.
TO TOW PATH ROAD ' '

16-LL ' %25° SOUTH OF TOW PATH ROAD; 45° EAST OF AN ,
IMAGINARY LINE FROM THE EAST SIDE OF THE ROAD PERP.
TO TOW PATH ROAD . -

17-LL _ : *35° SOUTH OF TOW PATH ROAD: 46° EAST OF AN
TMAGINARY LINE FROM THE EAST SIDE CF THE EOAD
TO TOW PATH ROAD ’ : :

1

b1
o}
7-11

18-LL ¥55° SOUTH OF TOW PATH ROAD; 50° EAST OF aN

IMAGINARY LINE FROM THE EAST SIDE OF THE ROAD FEEP
TO TOW PATH ROAD |
19-LL  %22° SOUTH OF TOW PATH ROAD; 58° EAST OF AN
| - IMAGINARY LINE FROM THE EAST SIDE OF THE ROAD PERP.
. - ~ TO TOW PATH ROAD
(é?,‘ © 20-LL *28° SOUTH OF TOW PATH ROAD; 66° EAST OF AN
& IMAGINARY LINE FROM THE EAST SIDE OF THE ROAD PERP.

TO TOW PATH ROAD

21-LL *47° SOUTH OF TOW PATH ROAD; 75° EAST OF AN
. IMAGINARY LINE FROM THE EAST SIDE OF THE ROAD PERP.
TO TOW PATH ROAD '

22-LL | *35° SOUTH OF TOW PATH ROAD; 17 ° EAST OF AN
IMAGINARY LINE FROM THE EAST ZILDE F THEE DAL TEGET
TO TOW PATH ROAD
23-LL . *22° S00TH OF TOW PATH RCAD; 80 FT. WEST oF TH%
> SOUTH EAST PROPERTY LINE FENCE.
24-LL *30° SOUTH OF TOW PATH ROAD; 66 FT. WEST OF THE
SOUTH EAST PROPERTY LINE FENCE. - '
25-LL  *35° SOUTH OF TOW PATH ROAD; 70 FT. WEST OF THE
SOUTH EAST PROPERTY LINE FENCE.
26-LL *15° SOUTH OF TOW PATH ROAD; 48 FT. #EST 0OF TEE
SOUTH EAST PROFEIRTY LINE FENCE
L 27-LL : ¥26° SOUTH OF TOW PATH ROAD; 45 FT. WEST OF TEX
- SOUTH EAST PROPERTY LINE FERCE.
Page 3

932790076



SAMPLING LOCATIONS
5 MARCH 1987 TO PRESENT

TYPE/ORIGIN

31-LL

- 32-LL

*¥35° SOITH

S0UTH EAST

¥45° SOUTH
SOUTH EAST

*x55° SOUTH
SOUTH EAST

*x10° SOUTH

SOUTH EAST

x13°~ SOUTH
SOUTH EAST

x16° SOUTH
SOUTH EAST

x20° SOUTH

SOUTH EAST

*10° SOUTH

. SOUTH EAST,

OF TOW PATH ROAD; 44

FROPERTY LINE FENCE.

OF TOW PATH ROAD; 45
PROFPERTY LINE FENCE.

OF TOW PATH ROAD; 45
PROPERTY LINE FENCE.

OF TOW PATH ROAD; 34

PROPERTY LINE FENCE.

OF TOW PATH ROAD; 26
PROPERTY LINE FENCE.

OF TOW PATH ROAD; 18
PROPERTY LINE FENCE.

OF TOW PATH ROAD; 10
PROPERTY LINE FENCE.

OF TOW PATH ROAD; 66

PROPERTY LINE FENCE.

rx]

FT.

tx]
—1

FT.

FT.

X7° SOUTH OF TOW PATH ROAD; 57 FT.

‘SOUTH EAST

*7° N/E OF THE EAST CORNER OF POWER'STATION

PROPERTY LINE FENCE.

)

-1
i3
-3
1]

rx]

tt-ti

o)
3

WEST OF THE

WEST OF THE

WEST OF THE

WEST OF THE

WEST OF THE

60°N/W OF THE WEST CORNER ALONG FENCE LINE

X7 N/E OF THE EAST CORNER OF POWER STATION
-45°N/W OF THE WEST CORNER ALONG FENCE LINE

£7° H/E OF

*REF POND:

TS TACT MADRNDD A Teng
THE EAST CORNER OF TOH

447 WEST OF RCAD Z0UTH OF

OF ROAD SOUTH WEST OF FOND

*REF POND: 13" WEST OF ROAD SOUTH GF POND: 23 ° N/E
OF ROAD SOUTH WEST OF POND .

*REF:_ROAD EXTENSION NORTE OF BLDG.
END OF ROAD, 63" SW OF ROAD

*55° 50UTH

5
IMAGINARY LINE FROM THE WEST S

OF TOW PATH ROAD;

TO TOW PATH ROAD

4" S5/E OF

¥~ 53/E OF

TEE EAST CCORNEE OF PCWEE

PUWER STATION FENCE:

Page 4
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SAMPLING LOCATIONS
5 MARCH 1987 TO PRESENT

“ DATE ___ GIV_ID. - | ___ TYPE/ORIGIN
9 46-LL LINE
35/03/18 47-LL ¥6° S/E OF POWER STATION FENCE; 30° 5/W ALONG FENCE
~ LINE
50-LL *5° SOUTH OF TOW PATH ROAD; 40° EAST OF AN IMAGINARY
| LINE EXTENDED ALONG THE' SOUTHERN WALL OF BLDG. 99
51-LL T SOUTH OF TOW PATH ROAD; 30° EAST OF AN IMAGINARY
LINE EXTENDED ALONG THE SOUTHERN WALL OF .BLDG. 99
§52-LL x5° SOUTH OF TOW PATH ROAD; 20° EAST OF AN IMAGINARY
LINE EXTENDED ALONG THE SOUTHERN WALL OF BLDG. 93
53-LL *30° SOUTH OF TOW PATH ROAD: 30" EAST OF AN
| IMAGINARY LINE EXTENDED ALONG THE SOUTHERN WALL Ot
BLDG. 99
54-LL | x30° SOUTH OF TOW PATH ROAD; 20° EAST OF AN
IMAGINARY LINE EXTENDED ALONG THE SOUTHERN WALL OF
BLDG. 99
- ) s5-LL | *30° SOUTH OF TOW PATH ROAD; 10" EAST OF AN |
(. _ IMAGINARY LINE EXTENDED ALONG THE SOUTHERN WALL OF
(0 S BLDG. 99 o
57-LL ' x55° SOUTH OF TOW PATH ROAD; 10° EAST OF AN
IMAGINARY LINE EXTENDED ALONG THE SOUTHERN WALL OF
BLDG. 99 . |
58-LL ¥55° SOUTH OF TOW PATH ROAD; 42 EAST OF AN IMAGINARY
LINE EXTENDED S/W OF THE SOUTH WALL OF BLDG. 95
E3-LL . %75° SOUTH OF TOW PATH ROAD; 45° EAST OF Al
*“A”IVARY LINE EXTENDED ALONG THE SOUTHERN WALL 07
LDG. 99
55-LL . %50° SOUTH OF TOW PATH ROAD; 60° EAST OF Al
IMAGINARY LINE EXTENDED ALONG THE SOUTHERN WaLi OF
BLDG. 99
61-LL *65° SOUTH OF TOW PATH ROAD; 75 ° EAST OF AN
| IMAGINARY LINE EXTENDED ALONG THE SCUTHERN WALL OF
BLDG. 99 |
62-LL *75° SOUTH OF TOW PATH ROAD: 75' EAST OF Al
| TMAGINARY LINE EXTENDED ALONG THE SoUTHERN Walo ©F
| BLDG. 59 -

#7757 SOUTH OF TOWSPATH.ROAD;
IMAGINARY LINE EXTENDED AuuNu

M
et
i
-
[ap

Fage 5
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SAMPLING LOCATIONS
5 MARCH 1887 TO PRESENT

(«Q’M . GIV_ID. S _ TYPE/ORIGIN
35/05/18  63-LL  BLDG. 99
64-LL #75° SOUTH OF TOW PATH ROAD; 105" EAST OF AN .-
- IMAGINARY LINE EXTENDED ALONG THE SOUTHERN WALL GF
BLDG. 99
65-LL - *80° SOUTH OF TOW PATH ROAD; 90° EAST OF AN
IMAGINARY LINE EXTENDED ALONG THE SOUTHERN WALL OF
BLDG. 99
66-LL ¥80° SOUTH OF TOW PATH ROAD; 105° EAST OF AN
| - ' IMAGINARY LINE EXTENDED ALONG THE SOUTHERN WALL OF
" BLDG. 99
. 67-LL ¥55° SOUTH OF TOW PATH ROAD; 90° EAST OF &
| IMAGINARY LINE EXTENDED ALONG THE SOUTHERE WALL 0F
BLDG. 99
68-LL x55° SOUTH OF TOW PATH ROAD; 105° EAST OF AN
TMAGINARY LINE EXTENDED ALONG THE SOUTHERN WALL OF
BLDG. 99
(;”,?  89-LL ~_ %100° SOUTH OF TOW PATH ROAD; 48° EAST OF AN
o | IMAGINARY LINE EXTENDED ALONG THE SOUTHERN WALL OF
(Q BLDG. 99
70-LL *15° S/E OF POWER STATION FENCE 18" S/W ALONG FENCE
| LINE R '
71-LL %15° S/E OF THE EAST CORNER OF POWER STATION FENCE
72-LL x15° N/E OF THE EAST CORNER OF POWER STATION FENCE
75-LL ‘ ®157 N/'E»OF THE EAST CORNER OF BENOE
' 45°N/W OF THE WEST CORNER ALONG
74-LL x15° S/E OF POWER STATiON_FENCE; 337 S/W ALUNG FENCE
LINE | | '
75-LL ' %35 SOUTH OF TOW PATH ROAD; 80° EAST OF AN

IMAGINARY LINE FROM THE EAQT SIDE OF THE RDA
‘TO TOW 'PATH ROAD.

76-LL *1° SOUTH OF TOW PATH ROAD; 50° WEST OF AN IMAGINARY
LINE FROM THE WEST SIDE OF THE ROAD FERP. TO TOW
PATH ROAD ' '
) FT-LL %5° SOUTH OF TOUW PATH ROAD; B0 WEST JF &3 [MAGINARY
: LINE FROM THE WEST SIDE OF THE ROAD FERP. TO TdwW

‘ 0 _ PATH ROAD
i

g
QO
110
®
(o]
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SAMPLING LOCATIONS
5 MARCH 1987 TO PRESENT

?di'.DATE _GIV ID. TYPE/ORIGIN
23/02/18  78-LL ¥5° SOUTH OF TOW PATH ROAD; 80° WEST OF AN THMAGINARY
LINE FROM THE WEST SIDE OF THE RCaD FERP. T4 TOW
PATH ROAD
79-LL *5° SOUTH OF TOW PATH ROAD; 100° WEST OF AN
IMAGINARY LINE FROM THE WEST SIDE OF THE ROAD PERP.
TO TOW PATH ROAD
80-LL *5° SOUTH OF TOW PATH ROAD; 120° WEST OF AN
- IMAGINARY LINE FROM THE WEST SIDE OF THE ROAD PERP.
TO TOW PATH ROAD
-81-LL *20° SOUTH OF TOW PATH ROAD; 50° WEST OF AN
- IMAGINARY LINE FROM THE WEST SIDE OF THE ROAD FPERP
TO TOW PATH ROAD
82-LL *25° SOUTH OF TOW PATH ROAD;
83-LL *35° SOUTH OF TOW PATH ROAD; 75° WEST OF AN
IMAGINARY LINE FROM THE WEST SIDE OF THE ROAD FEEKP.
TO TOW PATH ROAD
;o 84-LL . *40° SOUTH. OF TOW PATH ROAD; 85° WEST OF AN
{ IMAGINARY LINE FROM THE WEST SIDE OF THE ROAD PERP.
( Q TO TOW PATH ROAD ,
' 85-LL ¥20° SOUTH OF TOW PATH ROAD; 95° WEST OF AN ,
IMAGINARY LINE FROM THE WEST SIDE OF THE ROAD PERP.
TO TOW PATH ROAD -
86-LL x40° SOUTH OF TOW PATH ROAD; 60° WEST OF AN
IMAGINARY LINE FROM THE WEST SIDE OF THE ROAD PERE
TO TCW PATH ROAD
87-LL *REF POND: 42° WEST OF ROAD SOUTH OF FOND: 25 1.%
OF ROAD SOUTH WEST OF POND
82-LL *REF POND: 12° WEST OF ROAD SOUTE OF FOND: 35° H/E
OF ROAD SOUTH'WEST OF POND
PA-01 *NORTH BLDG. 54 BETWEEN BLDG. 53 & BLDG. 54
PA-02 COMPOSITE *COMPOSITE OF PA-02-A & PA-02-B
PA-02-4 *3° NORTH OF TANK T-44
PA-02-B #3° ZOUTH OF TANK T-44
FA-03 COMPOSITE #COMPOSITE OF PA-03-A; & PA-03-B

FA-03-A

#3° NORTHWEST OF TANK T-44

Page 7
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GIV ID

SAMPLING LOCATIONS
5 MARCH 1987 TO PRESENT

TYPE/ORIGIN_

(—‘GQATE
RI7U3/18

FA-G3-R
PA-04 COMPOSITE
PA-04-A

PA-04-B

- PA-04-C

PA-05

P4-06 COMPOSITE
PA-06-A |
PA-05-B

PA-07

PA-08 COMPOSITE
PA-08-A

PA-08-B

PA-08-C

PA-08-D

PA-09 COMPOSITE

PA-09-A
PA-03-B
SWEEP; BLDG. 54

WIPE: 54

1

=1
¢

#2° W

ST OF SQUTHWEST CORNER OF TANK T-44

*COMPOSITE OF PA-04-A;PA-04-B; &_PA—O4—C>

*2° NORTH OF THE NORTHWEST CORNER OF TANK T-15

%x2° WEST OF TANK T-18

*2° SOUTH OF THE SOUTH WEST END OF TANK T-21

*SOUTH OF BLDG. 55/56
*COMPOSITE OF PA-06-A & PA-06-B

' xSOUTH OF BLDG. 53/54
*SOUTH OF BLDG. 54/55

*3° NORTH OF THE N/W/ CORNER OF BLDG. 58

*COMPOSITE OF PA-08-A PA-08-B; PA-08-C

; & PA-08-D

*3° N/W OF THE N/W CORNER OF TANK T-47

X2° WEST OF TANK T-27

x2° 'S/W OF THE S/W CORNER OF TANK T-22

X3~ S/W OF THE S/W CORNER OF BLDG. 58
*COMPOSITE OF PA-09-A & PA-09-B.

*3~ NORTH OF TANK T-47 2° RIGHT OF CEMENT PAD NGRT

OF TANK |
%3 SOUTH OF THE MIDDLE OF TANX T-T-33
x40 SQ. FT. OF FLOOR DIRT

2 WIPES; 1 EA.; N & S WALLS; 9.25 SQ.

Page 8
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State of New Jersey
Department of Environmental Protection and Energy
Division of Responsible Paty Site Remediation

CN 028
Trenton. NJ 08625—0028

Tel. # 609-633-1408

Scott A. Weiner Fax. # 609-633-1454 Larl}. Delaney
Commissioner ,  Director

;

DECTyyg ~ DEC $381

CERTIFIED MAIL DT e
RETURN RECEIPT REQUESTED '

Ko, P H04 Al -

Mr. Len Levy-Director Quality Assurance
Givaudan Corporation

125 Delawanna Avenue

Clifton, NJ 07015-5034

Dear Mr. Levy:

Re: Feasibility Study _
Givaudan request for NJDEPE review of a proposed 20ppb dioxin soil
cleanup level at the Givaudan site in Clifton, New Jersey.

Continuation and submittal of the Feasibility Study.

(reference the following letters)

l.)Givaudan letter to NJDEP dated January 21, 1991.
2.)NJDEP letter to Givaudan dated February 4, 1991.
3.)Givaudan letter to NJDEP dated February 15, 1991.
4.)NJDEP letter to Givaudan dated March 21, 1991.
5.)Givaudan letter to NJDEP dated April 25, 1991.

As requested by Givaudan, NJDEPE has reviewed the proposal for a 20ppb
dioxin soil cleanup level to be applied at the Givaudan site in Clifton
New Jersey and submits to Givaudan the following response.

NJDEPE hae concluded . that Givaudan's proposal fer a 20ppb dioxin
(2,3,7,8-TCDD) so0il cleanup level is an acceptable site specific cleanup
level for the Givaudan site. This site specific 20ppb 2,3,7,8-TCDD soil
cleanup level will not pose an unacceptable concern for public health
and the environment provided the protection of ground water is not a
concern for drinking water purposes. '

The use of the 20ppb 2,3,7,8-TCDD - 80il cleanup level at the Givaudan
site is approved provided each of the following contingencies listed
below are strictly adhered to and written documentaticn item by item of
such is provided in detail to the Department in the Feasibility Study
Report.

New Jersey }s an Equal Oroorntunity Employer
Recyded Paper

932790083



SPECIFIC CONTINGENCIES TO BE INCLUDED IN THE FEASIBILITY STUDY REPORT

a.}) The site or portion(s) of the site which contains or will contain
less than or equal to (20ppb) 2,3,7,8-TCDD 1levels must be deed
restricted to not allow land use change. Givaudan must provide
specific plot plans (maps) of the area(s) which contain or 'will
contain 2,3,7,8-TCCD soil less than or equal to (20ppb).

b.) The site or portion(s) of the site which contains or will contain
less than or equal to (20ppb) 2,3,7,8-TCDD levels must be deed
restricted to not allow the disturbance of dioxin contaminated
soils.

c.) The site or portion(s) of the site which contains or will contain
greater than (20ppb) 2,3,7,8-TCDD must be addressed as a discrete
and geparate issue within the Feasibility Study and the approach to
remediation of the greater than 20ppb 2,3,7,8-TCDD contaminated soil
must be clearly stated as such.

d.) The site or portion(s) of the site which contains or will contain
less than or equal to (20ppb) 2,3,7,8-TCDD levels must be covered
with a minimum of 2 (two) feet of clean fill.

e.) Surface runoff must be controlled such.that nearby surface waters
are not adversely impacted by residual contamination.

f.) Givaudan must use the enclosed document "DECLARATION OF
ENVIRONMENTAL RESTRICTIONS AND GRANT OF EASEMENT" (attached) that
will apply to contingencies (a) and (b) above to effectively satisfy
the deed restriction clauses necessary to allow the use of the 20ppb
2,3,7,8-TCDD so0il cleanup level. Failure of Givaudan to critically
and thoroughly address the deed restriction issue and mechanism for
implementation from a legal and technical perspective will result
in, at a minimum, delayed Departmental review and possible complete
revocation of the 20ppb cleanup level at the Givaudan site.

The Department will have a representative froam the Division of Law
review Givaudan's selected deed restriction wording, if necessary.

INCORPORATION OF DEED RESTRICTiON PROCESS INTO_THE FEASIBILITY STUDY

'1.)Givaudan must submit the Draft Feasibility Study along with the
exact proposed 2,3,7,8-TCDD contaminated soil property locations
referencing lots and blocks and/or specific measurements within each
lot‘and block. NJDEPE will issue approval of the property locations
and ' Givaudan's proposed remediation . approach  before “directing
Givaudan to = proceed with the T"DECLARATION OF = ENVIRONMENTAL
RESTRICTIONS AND GRANT OF EASEMENT" document preparation.

Final written approval of the Feasibility Study and proposed action
would be .contingent upon Givaudan submitting the "DECLARATION OF
ENVIRONMENTAL RESTRICTIONS AND GRANT OF EASEMENT" document back to
NJDEPE with the appropriate references and signatures etc.

onceé the T"DECLARATION OF ENVIRONMENTAL RESTRICTIONS AND . GRANT OF
EASEMENT" document has been found to be acceptable to the
Department, Givaudan will be granted a formal Feasibility Study
approval in writing. Givaudan will then proceed with the actual
Draft Design submittal to be reviewed and approved by NJDEPE.

932790084



g.) Givaudan must send a copy of the Draft Feasibility Study along with
a brief cover letter to the Clifton Health Department for their
information and files. Please copy (cc) NJDEPE on the cover letter.
This requirement is in keeping with the Departments effort to inform
Local Health Department's of major milestones related to NJDEPE's
site cleanup efforts as part of our requirements of the CEHA (County
Environmental Health Act).

The Peasibility Study Workplan dated September 12, 1989 has been
approved, therefore Givaudan will proceed with the performance of the
workplan as outlined in the plan along with conforming to all of the
Department's comments stated above to be included in the Feasibility
Study Report.

In conformance with Givaudan's letter to the Department dated January

21, 1991, page 2, last paragraph, Givaudan's schedule for submittal of
the Draft Feasibllity Study will resume as follows:

Givaudan must submit the Draft Feasibility Study to the Department
within (75) seventy-five calendar days from receipt of this letter. The
Department believes it has been accommodating to Givaudan's requests
for pertinent information related to the performance of the Feasibility
Study. The Department also believes that no further delays or
information requests on either parties behalf will be necessary to
complete and submxt the Draft Feasibility Study.

If you have any questions concerning the content of this letter please
contact me at (609) 633-0719. '

Sihcerely,

David Swee;:;:L;gé%I;; Chief

Bureau of State Case Management

cc:w/o (attachment) document

Nicholas Eisenhauer, BSCH

Joe Karpa, Section Supervisor, BSCM

Ann Charles, BEERA Co AT
Kevin Shick, Section Chief, BEBRA /
Kate Joyce, Section Chief, BEERA/ETRA o

Bill Lowry, Research Scientist, BEERA/ETRA

Sarah Kinsel, Supervisor, BGWPA

Ellen Joukaxnen, Geologist BGWPA

Status: .(C) Remedlal Inveetigatxon - Completed
© (M) Feasibility Study Workplan - Approved
.+ (U) Feasibility Study - Underway
i () Feasibility Study Report

' Treatability Study

Remedial Action Plan'

Design

Construction

Operation & Maintenance

Dioxin subsite

o~ o~~~ o~
— Nt S st ot
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ALAN H. BERNSTEIN
WILLIAM L. BRACH

TODD C. BROWER
RICHARD J. DRIVER*
BURTON L. EICHLER*
JOHN D. FANBURG*
WILLIAM J. FRIEDMAN*®
STUART M. GLADSTONE *
CHARLES X. GORMALLY* 2

BracH, EIGHLER, HOSENBERG, SILVER, BERNSTEIN, HAMMER & GLADSTONE

ALAN R. HAMMER **
BRUCE KLEINMAN *°
BRIAN R. LENKER
ALAN S. PRALGEVER®
DAVID J. RITTER
PAUL F. ROSENBERG
MICHAEL I. SCHNECK
HARRIS R. SILVER
ALEXANDER J. TAFRO

JOSEPH M. GORRELL"

OF COUNSEL:

a authorities.

ALLAN H. KLINGER
LANCE A. POSNER* 1957-1992)
GEORGE Y. SODOWICK

STUART L. PACHMAN

DOROTHY G. BLACK

CHARLES S. ZUCKER

ALSO ADMITTED TO PRACTICE IN
NY oPA ODC 1 OTHERDISTRICTS
& Certirico Civit TRIAL ATTORNEY

Robert T. Tavares,
Chief Legal Counsel

A PrROFESs1ioNaL CORPORATION
COUNSELLORS AT Law

101 EISENHOWER PARKwWAY
Rosgerawnp, N.J. 07068-1087

(201) 228-5700

FAX (201) 228-7852
.26 EAST 641« STREET

NEW YORK, N. Y. 10021
(212) 935-9012

PLEASE RESPOND TO ROSELAND OFF{ICE

November 3, 1995

Givaudan-Roure Corporation

Legal Department

125 Delawanna Avenue
Clifton, New Jersey 07014

ALOIS V. HABJAN *

DAVID J. KLEIN"°
STEPHEN L. FERSZT®
THOMAS M. BADENHAUSEN*
FRANK S. BALDINO*®
DAVID S. BERNSTEIN
GEORGETTVE J. SIEGEL
ROBERT C. MIGNELLA
GARY W. HERSCHMAN"®
JOSEPH M. DAVIS

REGINA A, McGUIRE

KELLY A. WATERS*

JOHN P, INGLESINO
DANIEL L. SCHMUTTER®
JiLL DAITCH ROSENBERG*
KEVIN M. LASTORINO ¢

MICHAEL A. WEISS ®
MELISSA E. FLAX®

VICKI SUE HULL®

LOUIS P. LAGIOS *°
JOHN P. WYCISKALA
MICHAEL S. ZICHERMAN *
JILL A. COREN"

CARL J. SORANNO
BRUCE J. SCHANZER*
HENRY J. ARATOW, UR.
SIMONE HANDLER HUTCHINSON
HELEN A. NAU®

DANIEL B. FRIER
MICHAEL P. MARTIRANO
DAVIO M. NEUENHAUS
SRECEIVED
LAW DEPARTMENT

COPIES TO

P
Zz [
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S < M
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w
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INITIAL & RETURNTQ |
FILE E

Re: Migration of Dioxin Contamination from Givaudan
Property to Neighboring Clini-Cab Property

Dear Mr. Tavares:

Our Firm represents Clini-Cab, the owner of property on River

Road located adjacent to Givaudan’s Clifton facility.

We are aware

of the extensive dioxin contamination which has been documented by
the New Jersey Department of Environmental Protection ("DEP") and
the U.S. Environmental Protection Agency ("EPA") on the Givaudan
property in clcse proximity to the border with Clini-Cab.

Recently, consultants for Clini-Cab collected a sample on the
Clini-Cab property along its border with Givaudan and had that

sample analyzed for dioxin.

As you will note from the attached

analytical report, those resulis confirmed that dioxin has migrated

property.

from the Givaudan property and is present on the Clini-Cab

Although the DEP has not established any specific cleanup

standard or guideline for dioxin-contaminated soil,

Clini-cab is

understandably quite concerned about the migration of dioxin from

Givaudan to its property,
hazardous nature of dioxin.
this situation be corrected without delay.

Consequently,

because of the documented extremely

it is imperative that

We are bringing these test results to Givaudan’s attention
prior to making any notification to DEP or other environmental

‘e are hopeful that you will immediately work with

932790087



BracH, E1GHLER, ROSENBERG, SILVER, BERNSTEIN, HAMMER & GLADSTONE

‘b November 3, 1995
Page 2

Clini-Cab to arrive at a satisfactory solution to this problem
which will remove all dioxin contamination from Clini-Cab property.
I suggest that you contact me regarding these results at your
earliest convenience.

I look forward to hearing from you.
Yours truly, //ﬂ
" Fy, ‘_
M{{Z/ ) - / ./(,(,7/&/_

WILLIAM J./FRIEDMAN

WIFice
Enc.
238938
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TL-RTP Project: 33416 Method 8290 PCDD/PCDF Analysis (b)
“lient Sample: 001 Analysis File: W269102
rCliom Project: 291 River Road

Sample Matrix:  SOIL Date Received: 07/14/93 Spiks Flla:  SPX237

TLRTP ID: 103-88-1 Date Extracted: 07/18/95 ICAL: wr-%ie@s'

Date Analyzed: 07/27/95 CONCAL:  W952692

Sample Size: 11.035 g Dilution Factor: 10X % Moisture: 9.3

Dry Weight:  10.009 Blank File:  W268708 %Lipid:  n/a

GC Column: DB-8 Y. Analyst JE % Solids: %0.7

e SRR e e

2,3,1.8-TCDD 246 0.79 19:24

1,2,,74-0oCDD ND 349 T
1,2.3,4.7.8-11xCDD ND 490 "'
1,2,3,6.7.8-HxCDD ND 451 _
1.2,3,7,89-HxCOD ND 442 —
1,2,3,4,6,7,8-HpCDD EMPC 19 —
1,2,3,4,6,7.8,9-0C0OD 6050 0.84 332 —
,3,7.8-TCDF 221 0.87 18:2¢ .
1,2.%,7.8-FcCDF ND 18.6 .
.3,4.1.8-PeCDF 439 1.57 24:08 —
1.2.3.477,8 - HxCDF ND 37 : —
1,2,3,6,2,8-HxCDF ND 230 ——
2,3.4,6.7.8-11xCDF ND 303 —_
1.2.3,7.8.0.HxCDP ND 33.5 —_
1,2,1,4.6.7.8-HpCDF 423 089 30:08 —
1,2,34,7,8,9-HpCDF ND 435 —
1,2,3,4,6.7,6.9-0OCDF EMPC 971 —

pit Py
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4

‘Tow) TCLD

Tows FeCDU
Towal HxCDD
Total HpCDD

Total TCDP

Total PeCOF
Total HxCDF
Total KpCDF
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@ GIVAUDAN-ROURE

i

I NV I5I9%
S
November 9, 1995

Mr. Joseph Karpa

Division of Responsible Party Site Remediation
Bureau of State Case Management

New Jersey Department of Environmental Protection
CIN 026 - 5ti Floor

401 East Statc Strect

Trenton, New Jersey 08625-0028

Re: Givaudan Consent Order TCDD

@, Dcar Mr. Karpa,

As a follow up to a recent discussion with Ms. Linda Grayson, this is to inform you that
on November 6, 1995, we received a letter dated November 3, 1995 from attorneys representing
Clini-Cab Company of 291 River Road, Clifton, N.J. For reference, the Clini-Cab property
bordcrs the Givaudan-Roure property on the southern boundary of the site. Based on a broad

interpretation of paragraph 28 of the Amended Administrative Consent Order TCDD executed
February 16, 1988 and our continued commitment <0 an open communications policy with the
Department, we arc forwarding a copy of this correspondence for your files.

, Untortunately, the laboratory report attached to the letter was a telefax copy and the
legends are ditficult to read. As a mauer of clarification, the column headings are listed below:

analyte conc. (ppt.) DL  EMPC Ratio RT  Flags

As can be seen in the laboratory report, 2,3,7,8-TCDD concentration, allegedly obtained
from their border with our property boundary has been found to be 0.246 ppb (parts per billion)
(246 parts per trillion). It is our understanding that 2,3,7,8-TCDD levels in soil which are below
one (1) ppb (part per billion) (onc thousand parts per trillion) are considered by the Department
to require no remedial action.

3

vy [T P ~
: SRR S S

B AUl oy
GIVAUDAN - ROURE CORPORATION

Delawanna Avenue. Clifton, New Jersey 070155034 « Tel: (201) 365-8000 « Telex 21959 giva ur
Fax (201) 365-1015 (Headquarters) (201) 3650711 (Plant)

932790091



As a matter of record, the enclosed letter and attachment are the only details provided to
us to date.

We will be informing Clini-Cab’s attorneys that we have forwarded their correspondence
to the Department. Should you have any comments or questions please contact me at (201) 365-
8553.

Sincerely,

e

Leonard A. Levy
Director, Site Remg

cc: Linda Grayson (w/attachments)

932790092
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% GIVAUDAN -ROURE Fragrances - Specialties

May 30, 1996 -

Ms. Maria Franco-Spera

Division of Responsible Party Site Remediation
Bureau of State Case Management

New Jersey Department of Environmental Protection
CN 028, 5th Floor

401 East State Street

Trenton, New Jersey 08625-0028

Re: Ethylene Dichloride (1,2 Dichloroethane)

Dear Ms. Franco-Spera:

In our last meeting and during recent telephone conversations, the Department
expressed concern regarding ethylene dichloride (1,2 dichloroethane) in ground water. The
concern was not necessarily the detected concentrations of ethylene dichloride, but the fact
that a "source area” had not been identified.

g_ ~ As discussed in recent telephone conversations and summarized in this letter, 1,2
dichloroethane was utilized as a solvent system in the manufacture of Hexachlorophene USP,
a pharmaceutical grade product. From the commencement of the manufacture of
Hexachiorophene USP (approximately 1945} to cessation of the manufacturing process
(1984), large quantities of ethylene dichloride were purchased and utilized in the process. The
manufacture of Hexachlorophene USP was performed predominantly in Buildings 58, 59 and
60. Ethylene dichloride was stored in an underground storage tank west of Building 60 (UST
T-35) and pumped to the reactors. Inthe early 1970’s, manufacture of Hexachlorophene was
transferred to Building 9. Processing in this facility continued through 1972. During this
period, ethylene dichloride was stored in two underground storage tanks (UST T-23 and T-62).

In view of the large quantities of ethylene dichloride utiiized at the site over a 40 + year -
period, the detection of low levels of ethylene dichloride in the ground water is not unrealistic.
However, review of the analytical data from the recent soil boring investigation, groundwater
monitoring wells, and from the underground storage tank closure activities, does not indicate
a significant source area for ethylene dichloride detected in the groundwater. ‘The removal
of the underground storage tanks at the northeast corner of:Building 9 (UST T-23 and T-62),
and west of Building 60 (UST T-35), showed no-evidence of etfiylene dichloride. Monitoring
well group 8, which includes a shaliow and a deep well, did not indicate levels of ethylene

- dichloride exceeding NJDEP Ground Water Quality Standards.

| e e S et
373 Ao oD
5 AL U W WL S

GIVAUDAN - ROURE CORPORATION
Delawanna Avenue, Clifton, New Jersey 07015-5034 « Tel: (201) 365-8000 » Fax (201) 777-9304 932790094



GIVAUDAN-ROURE CORPORATION
Ethylene Dichloride

May 30, 1996

Page 2

In the area of Buildings 58, 59 and 60, 3 soil borings (MSB5DS52, MSB6DS52 and
MSB7DS52) were extended to 12 feet with no indication of ethylene dichloride. Inreviewing
the Revised Draft Rl Report Volume | (revised September 1991), a 1968 ethylene dichloride
spill was identified west of the area between buildings 52 and 58. This area was not
originally investigated due to Dioxin impacted soils. If the Department believes investigation
of this reported spill will complete the investigation for an ethylene dichloride source area, a
proposal to sample adjacent to the Dioxin area West of Building 52 will be prepared and
provided for the Department’s review.

The data generated in the soil and groundwater investigations do not suggest the
presence of a significant source area. It is believed that the ethylene dichloride detected in the
groundwater monitoring wells has likely resulted from numerous years (1940 to 1984) of
manufacturing activity utilizing large quantities of ethylene dichloride. Ethylene dichloride has
not been utilized on the site in the past 12 years (1984 to date).

[ trust the above information will provide the Department some guidance in
understanding and rationalizing the low levels of ethylene dichloride detected in the ground
water during the most recent ground water sampling.

If you require any further information with regard to this matter, please do not hesitate
to contact me.

Sincerely,

%

.Leonard A. Levy
Director, Site Remega ion

o
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628 ROUTE 10 WHIPPANY, NJ 07981 (201) 884-2111

September 20, 1983

Givaudan Corporation
125 Delawanna Avenue
Clifton, New Jersey 07014

Attention: Mr. William Turetsky
Director of Safety &
Environmental Protection

RE: CHEMICAL SEWER INVESTIGATION

Gentlemen:

The following report has been prepared to summarize and
list the data obtained in our investigation of the Chemical
Sewer at your Clifton, New Jersey plant The data includes
information obtained in the inspection of manboles, sewers and
connections, including the video inspection of the sewer system.
All video tapes of the internal inspection are available for
further reference. Convenient summaries of the investigations
have been prepared and included in the various sections of the
report. A map of the chemical sewer and its branches showing
the results of the investigation in symbolic terms, is also
included.

The investigation of the chemical sewer identified many
reaches of the system as containing piping defects that may
allow exfiltration of process waste from the chemical sewer
and its branches during typical daily plant operation. Estimates
of the potential of leakage from the various segments of the
system have been prepared and are included in the report.

The potential for significant leakage at several locations
is high. As such, we recommend that repairs to the piping system
be undertaken in those locations where significant deterioration
or breabage has occured. Although significant defects were
found in the system, it is our opinion that repairs can be made
to the sewer to continue its usefullness into the future while
limiting (as much as possible) the amount of leakage occuring.

932790097



GIVAUDAN CORPORATION

CLIFTON, NEW JERSEY

CHEMICAL SEWER INVESTIGATION
'CHEMICAL PLANT -
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Givaudan Corporation
September 20, 1983
Page Two (2)

This report provides data upon the condition of the chemical
sewer and its branches. A subsequent report will identify rehabilitati.
alternatives for the repair or replacement of the chemical sewer
and its branches. Should you have any questions on the data
obtained during this investigation, please advise.

Very truly yours,

CFM INCORPORATED

J. Flood, P.E.

JJF:car
Attachments
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1.0 INTRODUCTION

An investigation was undertaken of the chemical sewer and
its various branches and connections at the Givaudan Corporation
chemical plant in Clifton, New Jersey. The investigation
was directed at obtaining specific information and data
upon the condition of the chemical sewer and further upon
the potential for exfiltration from the sewer. The investigative
work was accomplished by experienced field personnel under
an excelerated time schedule in order to accomplish as much
of the work as possible during a plant shutdown in late July,

Q 1983. The investigation included the inspection of each
manhole and chamber providing access to the chemical sewer
and its branches; an internal inspection of each reach of
the chemical sewer and its branches utilizing closed circuit
television equipment; hydrostatic testing of each reach
ofvthe chemical sewer and its branches to determine the
potential for exfiltration and the inspection of each connection
to the chemical sewer and its branches. All data and information
obtained during the investigation are shown on .individual
report forms, copies of which are contained in the Appendix
of this report. Summaries of all data obtained are included
in the wvarious sections of this report. Additionally, all
video tapes obtained during the inspection are available

g - for review. Copies of photographs obtained in each manhole

are contained in the Appendix of this report.

932790101
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®
The investigation indicated that many defects are present
within the piping system and strucfures comprising the chemical
sewer and its branches. Defects identified included misaligned
and open joints in the piping system (that have a potential
for exfiltration), as well as cracked and broken pipe in
many locations. Some of the manhole structures were also
found to be in poor condition. The results of the exfiltration
hYdrostatic test suggested a potential for leakage from
the system. Although some leakage can be expected from
all piping systems constructed of similar materials utilized
‘E’} in the chemical sewer, the leakage from this particular
system was felt to be higher than normal. Many segments
of the system, however, were found to be in reasonable condition.
An inspection of the connections to the chemical sewer
and its branches found many locations where exfiltration could
occur. Significant deterioration of discharge troughs, traps
and connections were evident - providing locations where direct

exfiltration could occur.

932790102
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2.0 MANHOLE INSPECTION

An inspection was made of all manholes and structures
on the chemical sewer and its branches. The inspection
was undertaken by experienced personnel to determine the
structural condition of the various manhole components,
as well as pipe defects detectable from the manhole. All
observations of the field personnel were recorded on manhole
inspection reports, copies of which are included in the
Appendix of this report. In addition to the stfuctural
condition of the manhole and piping system, the depth, construction
material of the manhole and pipe size and materials were
also recorded. Infiltration sources observed in manholes
were identified and the rate of leakage estimated or quantified
where possible. Potential inflow sources, mainly through

the manhole cover and frame were also noted. The various

manhole components inspected included the cover; the frame;
the riser (;he section between the manhole wall and the
manhole frame); the channel; the benching and the wall joints.
The incoming and outgoing pipes in each manhole were ''lamped"
(inspected using high intenéity light) where possible and
defects such as joint misalignment, broken pipe and leaking
joints were noted. This inspection was limited to 10 -

20 feet from the manhole due to visual limitations.

The chemical sewer and branches contained 41 manholes

2.1 932790103
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and 14 chambers or entrance structures. Each manhole or
structure was identified by a specific number starting with
the first manhole at the sewer connection to the City of
Clifton sewer system and proceeding upstream. Branches
to the chemical sewer were numbered from the connection
manhole with a subscript.

Table No. 1 is a'summary of the manhole inspections.
performed. Most of the manholes in the system were found
to be in reasonable condition, expecially along the chemical
sewer. Many of the pits contained on the branches to the
chemical sewer were found to contain no channels (to carry
the flow through the pit). Without these channels the basé
of the pits were eroded in many cases. Likewise, some of
the manholes on the branch sewers were without benching
or channels that affected the flow conditions in the manholes
and the condition of the base. No attempt was made to hydrostatic
test each manhole or pit, however, it was'evident that some
leakage must be occuring from some of the structures, especially

in the branches.

2-2 932790104



MANHOLE
NUMBER

1

~NOh B Lo

10
10-1
11

932790105

LOCATION

Chemical sewer

Chemical sewer
Chemical sewer
Chemical sewer
Chemical sewer
Chemical sewer

Chemical sewer
@ Lime Tower

Chemical sewer
@ Lime Tower

Chemical Sewer

Branch-to Bldg.
Branch-to Bldg.

Branch-to Bldg.

Chemical sewer

Branch-to Bldg.

Chemical sewer

95

95

95

79

GIVAUDAN CORPORATION

TABLE 1

CLIFTON - NEW JERSEY

CHEMICAL SEWER INVESTIGATION

SUMMARY OF MANHOLE INSPECTION

STRUCTURAL CONDITION

CONSTRUCTION PIPE
FRAME/COVER WALLS BASE MATERIAL SIZE DESCRIPTION OF DEFECTS
Wood-poor Good Good Precast-Acid 18''VCP None evident
Brick
NOT INSPECTED DUE TO PRESENCE OF pH PROBE None evident
Good Good ND Block 18"VCP None evident
None-Grate Good Good Block 18"VCP None evident
Good Good Good Block 18'"'VCP None evident
Wood Good ND Precast 18"VCP None evident
Wood Good ND 24"'VCP 18"'VCP None evident
Good Good Good Block 18'"'VCP None evident
NOT INSPECTED DUE TO PRESENCE OF pH PROBE 18"vVCP None evident
Good Good None Block-Acid 12"'vce No bench or channel
Brick
Fair Worn None Block-Acid 12"vVCP No bench or channel
(shifted) Brick
None Block-Acid 12"vCP No bench or channel
Brick
Good Good Good Block 18'"'VCP Poor connection of side line
NO MANHOLE - CLEAN OUT
Good Good Worn Block-Acid 18''VCP None evident
Brick

2-3
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MANHOLE STRUCTURAL CONDITION CONSTRIUCTION PIPE

NUMBER LOCATION FRAME/COVER WALLS BASE . MATERTAL SI1ZE DESCRIPTION OF DEFECTS
i1-1 Branch-to Bldg. 68 Worn Good Worn  Block 18/15"VCP  No channel
11-2 Branch-to Bldg. 68 Good Good Fair Brick 18/15"VCP None evident
11-3 Branch-to Bldg. 68 Worn Good Good  Brick 15"vCP None evident
11-5 Branch-to Bldg. 58 Worn Worn None Brick 10/12"VCP None evident
11-7 Branch-to Bldg. 75 Good Worn Good Block 12"'vCP None evident
11-8 Branch-chemical sewer Loose Worn Worn Brick 10/15"VCP Poor channel
11-10 Branch-chemical sewer Good Worn Loose Block 12"'VCp Poor channel
11-11 Branch-chemical sewer Worn Worn Worn Brick 12''vcep . None evident
11-13 Branch-chemical sewer Worn Worn Fair Brick-Acid 18"VCP None evident
Brick
11-14 Branch-chemical sewer None Good Poor Precast/Brick 10'"VCP Pootr channel
11-15 Branch-chemical sewer ‘Worn Worn Poor Precast/Brick 15"VCP Poor channel & walls
11-16 Branch-chemical sewer Worn Worn None Brick 12*'vcp Poor channel & benching
11-18 Branch-chemical sewer None None None 333 Concrete 8'"'"vCcp None evident
1t
12 Chemical sewer Good Worn Worn Block 18"'vVCP None evident
13 Chemical sewer Good Good Worn Block 18"'vCP None evident
13-1 Branch-chemical sewer Good Good None Block 12"vce No benching
13-2 Branch-chemical sewer Worn Worn . None 18'vCP Poor benching & channel
13-3 Branch-chemical sewer Worn Loose Worn Brick 18"VCP Poor channel
13-5 Branch-chemical sewer CONCRETE PIT - NOT MANHOLE Concrete: 8"CIP None evident
13-6 Branch-chemical sewer DRAIN INLET - NOT MANHOLE Concrete - Abandoned
13-7 Branch-chemical sewer BRICK PIT - NOT MANHOLE Brick 8'"'vce None evident
13-8 Branch-chemical sewer CONCRETE PIT - NOT MANHOLE Concrete 10"'vCP Poor channel
13-9 Branch-chemical sewer . CONCRETE PIT - NOT MANHOLE Concrete 6''VCP Poor channel - bulkhead
13-10 Branch-chemical sewer CONCRETE PIT - NOT MANHOLE Concrete 6"VCP .Poor channel - bulkhead
13-13 Branch-chemical sewer Worn Good None Block ’ 6'"'VCP No channel
13-14 Branch-chemical sewer CONCRETE PIT - NOT MANHOLE Concrete Not Poor walls - surcharged
Visible
13-12 Branch-chemical sewer CONCRETE PIT - NOT MANHOLE Concrete 6'"CIP No channel

2-4 932790106



Branch-chemical sewer

Branch-chemical sewer

sewer
sewer
sewer

sewer

Branch~chemical sewer

MANHOLE
NUMBER LOCATION
13-15
-13-17
14 Chemical
L5 Chemical
16 Chemical
17 Chemical
17-1
18 Chemical
19 Chemical
20 Chemical
21 Chemical
22 Chemical
23 Chemical
24 Chemical
25 Chemical

sewer
sewer
sewer
sewer

sewer

sewer
sewer

sewer

STRUCTURAL CONDITION CONSTRUCTION  PIPE
FRAME/COVER  WALLS BASE MATERIAL SIZE DESCRIPTION OF DEFECTS
Worn Worn None Block 6"VCP Poor channel - no benching
Worn None None 24''VCP Pipe 6'"VCP Poor channel - no benching
Good Good Good  Block . 24"'vep None evident
Worn Worn Poor Block 24"'VCP Poor channel
Worn Worn Poor Block 24"VCP Poor channel
Worn -Good Poor Block 18"'vCp Poor channel
CONCRETE PIT - NOT MANHOLE Concrete 8" VCP No channel
Worn Worn Worn  Block 18''vecpe None evident
Worn ‘Broken Worn  Brick 15"'VCP Poor walls & channel
None Good Poor  Brick 10"VCP Poor channel
CONCRETE PIT - NOT MANHOLE Concretev 8"VCP Poor channel
CONCRETE PIT - NOT MANHOLE Precast g"'vee Poor channel

Concrete

CONCRETE PIT - NOT MANHOLE Concrete Pit  10"VCP Pit in poor condition
BRICK PIT - NOT MANHOLE Brick Pit 10'"'vCP Poor channel

PIT CANNOT BE INSPECTED DUE TO PRESENCE OF NOXIOUS GASES

2-5
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3.0 HYDROSTATIC TESTS

Each segment of the chemical sewer and its branches were
tested, where possible, utilizing hydrostatic pressure to develop
an estimate of potential exfiltration. The work was accomplished

utilizing specially designed ''plugs' that were installed in
the sewer to isolate the reach and allow the development of

a small pressure head in the sewer. Once developed the rate

of water required to maintain the pressure head was measured

over a short period of time. The measured rate was determined

to be the exfiltration from the sewer reach under a small pressure

head.

Some reaches could not be tested utilizing the above procedure
in that pipe defects prevented the insertion of the necessary
plugs. . At these locations the pipe was filled with as much
water as possible utilizing a temporary dam and again the leakage
rate est<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>